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EVERY ADVANTAGE OF STORAGE 
BATTERY LOCOMOTIVE TRAMMING 


can be considered in terms of haul- 
age dollars saved. Greater ore output 
at less cost results. 


A locomotive depends on its bat- 
tery .. . Exide-Ironclad Batteries are 
built especially for gruelling under- 
ground service. 


The Exide-Ironclad insures plenty 
of power for extra-heavy loads... 
sustained speed right up to the end 
of the shift . . . years of trouble-free 
service and rapid, economical charg- 
ing. 
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N THE machinery field, ease of operation is a feature 
claimed for devices of all types and descriptions. But 
what does this expression mean? 


We think the above illustrations adequately describe 
what ease of operation means in terms of I-R “Jack- 
hamer” Drills. The natives in Johannesburg, South 
Africa, take full advantage of the easy-holding qualities 
and the minimum of vibration in IR Drills. They 
equip the machines with a special handle and operate 
the drills in the most convenient manner—either stand- 
ing or sitting. As the pictures show, they use head, 
hands, or feet depending upon the working face. 


You, too, can know this ease of operation along with 
speed and economy. “Jackhamer” Drills are built in six 
sizes and are universally used. 


INGERSOLL-RAND COMPANY 326-JD 
11 BROADWAY - - NEW YORK CITY 


Offices in principal cities the world over 


For Canada Refer — Canadian Ingersoll-Rand Co., Limited 
10 Phillips Square, Montreal, Quebec 
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Reform and Amendment of 
Government by “Interpretation” 


66 E, THE people of the United States,” 

W\ by the grace of God free and inde- 

pendent, are privileged to contem- 

plate a phase of political and industrial evolution having 

no historical parallel here or elsewhere. A government 

founded on law and based on moral concepts is by 

“interpretation” becoming one deriving its powers and’ 

privileges from accomplished fact: it is in a degree de 
facto—not de jure. 

The Fourteenth and Fifteenth amendments to the 
Federal Constitution slumber under the political dust of 
decades. We can accept them or ignore them. Nobody 
cares. The Eighteenth Amendment is already in the 
same class. One can “take it or leave it.” The sole 
effect of the Nineteenth Amendment has been to double 
the number of electoral votes cast, the female of the 
species having proved herself to be no more deadly than 
the male in combating the evils of public and private 
privilege, her sacred duty undergoing an abbreviation 
comparable to her sartorial preferences. 

Big business grows bigger still, despite occasional 
checks and stays; and better, in general, as an agency 
of social service. Mergers, combinations, and con- 
glomerations*are consummated in obedience to accepted 
economic principles, and promote the maximum of public 
well-being because efficient and in harmony with moral if 
not statute law. Prices are fixed—as they always have 
been fixed—by producer and vendor. And the Sherman 
Law and the Clayton Act sink further into the recesses 
of obscurity; for if one’s intentions are honorable, say 
the interpreters, who ought to interfere? 

No more illuminating exposition of the legal point of 
view with respect to the anti-trust laws—nor any more 
significant of the sweet uses of interpretation—has been 
vouchsafed, to those gifted with a sense of humor, than 
the address of Mr. Gilbert H. Montague, a member of 
the New York bar, at the annual meeting of the National 
Industrial Conference Board, at the Hotel Astor, in 
New York City, on May 17. Said Mr. Montague: 


“To overhaul our anti-trust laws today would undoubtedly 
derange, upset, and spread uncertainty among the vast 
majority of the industries and businesses of the country, 
which now find themselves in substantial harmony with these 
laws, as now interpreted and administered by the courts and 
the government. 

“Whole industries have grown up, of which the gigantic 
automobile industry is an outstanding example, that have 
attained enormous proportions, and have realized all the 
economies of mass production and mass distribution, without 
so much as a serious question, on the part of the government 
or of anyone else, of any violation of any of the anti-trust 
laws. 


“Recent interpretation and administration of these laws 
have brought business, the courts, the government and the 
public into closer accord in respect of these laws than any- 
one could have dared prophesy fifteen years ago. 

“Outside of particular groups and interests, business in 
general has pretty well adjusted itself to all the requirements 
of the anti-trust laws. Tinkering with our anti-trust laws 
has, however, for more than a generation been one of the 
staples of American politics. 

“Prosperity, so long as it continued at high tide, tempo- 
rarily took the anti-trust laws out of politics, and kept them 
out of politics longer than anyone could have anticipated, 
but disappearing profits on the part of a growing number of 
small and medium-sized manufacturers and distributors, and 
increasing clamorous criticisms on the part of a growing 
number of particular groups and interests, may soon bring 
the anti-trust laws back into politics again.” 


Too close a perspective prevents a judicial (and 
judicious) appraisement of contemporary events. Those 
dwelling on Olympus and lacking better diversions 
should find in the humor of the situation adequate com- 
pensation for being deprived of all but spiritual par- 
ticipation in as crazy a legal and political condition as 
the gods of other regions than Olympus could contrive. 

Interpreters and bedevilers, leguleian acrobats, both 
ground and lofty, we salute you! You have done your 
worst, but the sign “Business as Usual” is beyond the 
reach of your passion for emendation. Slightly to para- 
phrase the words of Benjamin Harrison uttered thirty- 
two years ago, “God reigns and the Republic still lives.” 


The Difference Between Financing 
Large and Small Mines 


F THERE WERE any owners of struggling 

[== properties in the audience who heard 

the discussion, before the Mining and Metal- 

lurgical Society recently, of how large mining properties 
are financed, they must have been struck with the ease 
with which the big companies can get money, compared 
with their own trials and tribulations when they set out to 
attract capital. It is true,as Mr. F. H. Brownell said, that 
the large mining groups are constantly scouting for large, 
even though low-grade, mineral deposits. They seek 
properties such as Utah Copper has at Bingham, Ana- 
conda at Chuquicamata and Potrerillos, Kennecott at 
Rancagua, Russo-Asiatic at Mount Isa, Noranda at 
Rouyn, and many other less advertised though important 
deposits. When such properties are discovered and de- 
veloped to the point where large-scale operation is war- 
ranted, and when they are taken under the wing of min- 
ing companies of standing, the public will buy the stocks 
and bonds with avidity if the mining company itself does 
not wish to finance the property out of its own surplus. 
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But there is another story to tell of the small prospect or 
semi-developed property that is never likely to be big 
enough to attract the interest of the big mining-financial 
group. 

Recently an engineer from the West was in New York 
for several weeks trying to raise $150,000 for further 
development of a property that has several years of pro- 
ductive activity behind it. Working on a small scale, 
developing one week the ore that is to be mined the next, 
and with a mill whose work is easily capable of improve- 
ment, the property has just about paid its way. It is felt 
that if a reasonable sum can be obtained for mine develop- 
ment and mill improvement, and to permit enlarged oper- 
ations, a satisfactory profit can be made. The manager 
and owners are naturally not anxious to cede control of 
their property to a broker who will distribute the 
stock by listing on some curb exchange. They have good 
reputations and are unwilling to be connected with a stock 
deal that may prove unsavory; they have confidence in 
the property, even though proved ore reserves are small. 
The financing of such an enterprise is decidedly difficult, 
saturated with money as New York may be. How much 
more difficult, then, for the company with a prospect that 
has never reached production, whose costs of mining and 
milling are only problematical. The general public has 
little opportunity to become interested in such speculative 
enterprises. Many who have a few thousand dollars to 
“play with” frequently are tempted by the great possi- 
bilities in mining; but they usually follow the path of 
least resistance and succumb to the wiles of the promoter 
who paints a glittering picture, with only passing regard 
for facts. 

The unscrupulous promoter, however, not only stands 
ready to take the money from the unsuspecting public, 
but is equally ready to take the property away from the 
mine owner, as a letter on another page of this issue 
exemplifies. Great claims are made as to the mining and 
metallurgical superintelligence of the promoter’s office 
force, which, it would seem, would hardly fool the most 
unsophisticated prospector. And yet, such “oppor- 
tunities” as are depicted in this letter are often the only 
ones available to the holder of a small property. 


The Need for Training 
Sheet-Metal Workers 


HAT a scarcity of sheet-metal workers will 

tend to retard the consumption of sheet 

metals is readily apparent. It will accom- 
plish this by causing wages to rise, thus increasing the 
cost of the finished job. This, of course, will act to the 
advantage of the manufacturers of substitutes for metal 
roofing. Producers of sheet steel, tin, copper, zinc, and 
lead therefore properly have an interest in the conferences 
that have been held in the Middle West this spring, to 
discuss the question of whence the sheet-metal workers 
of the future are to come. 

At the first of these meetings, in Mooseheart, Illinois, 
on March 28, the need in the school system for practical 
training in this work was emphasized. But it was pointed 
out that technically trained instructors, having practical 
experience and the necessary materials, must be provided 
to teach the boys who seek to learn the metal-working 


trades. The second meeting was held May 7 and 8 in 
Cleveland. 
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Though at first this matter may seem but remotely 
connected with the welfare of the metal industry, it 
nevertheless has an influence upon it. With competition 
as keen as it is today among roofing manufacturers, it 
behooves the metal producers to look ahead to the possible 
condition of their markets a decade hence. 


The Lobbyists and the 
Muscle Shoals Muddle 


N THE EARLY DAYS of American par- 

I ticipation in the war there was much talk of 

making this country independent of imported 

nitrate. The first action seems to have been a recom- 
mendation by a committee appointed by the American 
Chemical Society at the instigation of the Secretary of 
War—in January, 1917—which proposed “The develop- 
ment of a process for the fixation of atmospheric 
nitrogen by means of hydro-electric power, this power to 
be sold at cost to private companies which would admin- 
ister the fixation plan.” Public funds would therefore 
provide the power, and private enterprise would control 
the production of “nitrates and other products. . . .” 

Muscle Shoals was eventually selected as the site, and 
a synthetic ammonia plant—known as Nitrate Plant No. 1 
—utilizing a modified Haber process, was constructed 
at a cost of about $13,000,000. After a brief period of 
operation it was shut down, in January, 1919. This 
plant was sponsored by the General Chemical Company, 
and no hope existed that it could be made to operate as a 
commercially successful peace-time venture. 

The American Cyanamid Company proposed the use 
of its process for Nitrate Plant No. 2. A contract was 
drawn up with the government and a subsidiary company 
was formed—Air Nitrates Corporation. A small amount 
of ammonium nitrate was produced, but, following the 
armistice, no extensive market existed fdr this com- 
pound. The plant, costing about $75,000,000, has since 
lain idle. In addition to the two nitrate plants mentioned, 
the government had spent immense sums on dam con- 
struction and power-plant equipment. 

Since the armistice, Muscle Shoals has been a political 
shuttlecock. The American Farm Bureau Federation 
wanted the government to operate the plants in the in- 
terests of the farmers. Another proposal known as the 
Cooper plan opposed government participation in the 
fertilizer business or in the power field. Lobbies at 
Washington became increasingly active in the interests of 
special privilege. 

Mr. Henry Ford made a concrete offer, which, if 
accepted, would have taken the subject out of politics; 
but less successful industrialists and swarms of interested 
parties objected. Futile discussion resulted, with the re- 
sult that Mr. Ford withdrew. Had he been presented 
with the property on the understanding that he develop 
and utilize the resources in the interest of American in- 
dustry and the American people, a vast loss, since in- 
curred, would have been avoided. Only a politician could 
really believe that Mr. Ford wanted to develop the 
Muscle Shoals property primarily for personal profit. 
Other offers followed, but nothing resulted. 

Recently the fight for privilege has been renewed, and 
a bill was proposed whereby the government would put 
the venture on a business basis and itself enter the power 
and fertilizer fields, in competition with the power and 
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fertilizer companies. This brought strong opposition 
from the latter, who would like to buy cheap raw mate- 
rial, but who objected to any proposal that the govern- 
ment should make and sell the final product. The fer- 
tilizer lobby won, and the words “fixed nitrogen” were 
substituted for “fertilizer.” The change, of course, put 
the government into the business of manufacturing the 
raw materials used in the making of fertilizers. The 
immense cost of the plants would virtually be written 
off, more money would be spent from public funds, and 
a cheap primary product might be made—so the fer- 
tilizer industry was more than satisfied. The power lobby 
apparently kept itself in the background; but the Presi- 
dent referred the measure to the government departments 
concerned, and what is known as the pocket veto, or fail- 
ure to sign or to veto, has put the matter where it stood 
ten years ago. A fresh “interpretation” of Presidential 
inaction is being sought from the Supreme Court, in an 
effort to legalize the measure. 

No prompt decision in regard to any bill that may be 
framed so as to subsidize private interests seems possible 
in the present status of activity and influence of the vari- 
ous lobbies that infest the capital. In this instance, how- 
ever, the procrastination and delay in making the United 
States independent of foreign nitrate has been taken ad- 
vantage of by the Chilean nitrate-mining industry, which 
in recent months has shown an increasing measure of 
stability and prosperity. 


Opportunities for the Engineer 
in the Business World 


HE ENGINEER, by training and expe- 

rience, realizes the need for precision and 

accuracy. He is accustomed to design and 
build with a safety factor that provides against all pos- 
sible contingencies. He is appreciative of the value of 
fundamental theory, but contemptuous of shallow reason- 
ing. He has a first-hand knowledge of great achieve- 
ments ; and possesses an open mind as to what may still 
be done in an age of progressiveness. He looks for the 
explicable and leaves the mystical to others with more 
time on their hands and less interest in the practical prob- 
lems of life. 

These qualifications are among many others that fit the 
engineer for work in the field of business, provided he 
will adapt himself to his new surroundings. At times he 
is too self-centered. In business, as Mr. W. S. Hovey, 
president of Fairbanks, Morse & Company, said recently 
at a meeting of the A.S.M.E., at Chicago, he must de- 
velop an adequate sense of the value of co-operation— 
evince a willingness to work with others and to consider 
suggestions from all and sundry. He must cultivate the 
commercial instinct and realize that his services are for 
the primary purpose of assisting in the realization of an 
adequate return to the stockholders in the company. He 
must be frugal in expenditure of material used and time 
consumed in construction, albeit with an eye toward im- 
provement in quality of the product, with no sacrifice 
in the factor of safety. In summary, as Mr. Hovey 
maintains, he must be a “broad-gage miser.” 

The tendency in business, in the face of intensive com- 
petition, is to give greater thought to the needs of the 
client and less to the problem of‘trying to sell him what 
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he does not want to buy. In the equipment field it takes 
an engineer to appreciate what is needed and why it is 
needed, and he can soon prove himself an indispensable 
unit in an industrial organization. 


The Value of a Disinterested 
Technical Opinion 


N THE 1927 annual report of the mining 

[ ox of Idaho, Mr. Stewart Campbell, 

State Inspector of Mines, says that a mer- 

chant cannot join a community and establish a paying 
business merely by advertisement: he must make his 
connections by the offering of reliable merchandise and a 


‘continual demonstration of responsibility and capability. 


An attorney cannot gain a clientele without a thorough 
knowledge of the law and an ability to win cases. A 
doctor or surgeon must gradually build a reputation by 
demonstrating skill and success. An engineer—mechani- 
cal, civil, electrical, or trades—must prove his competency 
before he can procure the first pittance which leads to an 
eventual decent livelihood. 

But not so with mining. To the public, it is an in- 
dustry shrouded in mystery and governed by luck, Mr. 
Campbell continues. Blinded by these false ideas, con- 
fidence is reposed in those who are grossly ignorant of 
the fundamental principles of geology and mining. Some- 
one talking a little “mining language” and calling himself 
a mining engineer or geologist goes forth into a strange 
community, either personally, through his agents, or by 
means of advertisements, seeking money. to finance a 
mining or oil venture. And the usually sane business 
man—the same man who would investigate the standing 
of an attorney, a doctor, a stenographer, or an engineer 
before employing him—permits himself to be blinded by 
the lure of easily gained wealth; with the belief that 
luck instead of efficiency governs mining, he stakes his 
hundreds, perhaps thousands, with negligible inquiry as 
to the ability, record, or honesty of those to whom he 
entrusts his money. Investments under such circum- 
stances have usually resulted and will continue to result 
in bitter disappointment. 

Mr. Campbell concludes that “There is no way to warn 
against all the schemes of the fakers. Fraud constantly 
uses new methods, and the styles change rapidly. Mine 
development means risk, of course, but the chances are 
that the mine will actually get the money if the men man- 
aging the company are honest and efficient. These facts 
can generally be ascertained without much trouble, and, 
as mining investments should receive the same considera- 
tion as other business ventures, it is a good rule for the 
investor to investigate before investing.” 

The foregoing touches upon an inherent weakness in 
the mining industry. The competency of an individual 
promoting or operating a mining enterprise is an impor- 
tant factor, as it is in other industries. If, as Mr. 
Campbell suggests, intending investors would investigate 
beforehand, history would record fewer unsuccessful 
projects. Many able engineers are available to pass upon 
the merits of a proposed mining operation ; and the small 
capitalist, in particular, contemplating investment in such 
a venture, should make adequate inquiry beforehand from 
those who afe in a position to express a disinterested 
opinion. 
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How the Mining [ndustries of 
the United States 
Have Met Changing Conditions 


By Scott TURNER’ 
Director, U. S. Bureau of Mines 


HAVE been asked to speak briefly about recent 
| progress in the mining industry of the United States, 

and to touch on the general advancement of engi- 
neering science as applied to mining, but on account of 
the interesting and peculiar nature of this occasion, I 
shall first review events directly connected with our 
action here today in breaking ground and turning the 
initial spadeful of earth for the new John Markle mining 
building. 

Let us remember that Lafayette College has passed its 
centennial; nominally founded in 1832, the college was 
originally chartered in 1826, so in point of authorization 
at least it is already over one hundred years old; it has 
a background of a century of history and _ tradition. 
Within the college there is a mining department of estab- 
lished reputation; by its graduates we have judged it. 
This department existed before this building was thought 
of; it dates back to 1865. You are now preparing to 
house it in suitable quarters—in a new building dedicated 
solely to the teaching of mining engineering. These new 
quarters indicate a larger sphere of usefulness, and this 
ceremony may well mark the beginning of a chain of 
incidents that will have their effect on future develop- 
ments in the mining industry. To celebrate an event of 
such importance, it is not strange that mining engineers 
and men from many other walks of life have today 
gathered here at Easton. Let us at the same time pay 
tribute to the distinguished engineer who graduated here 
in 1880, who is a trustee of this college, and whose benef- 
icence and generosity have now made possible this im- 
portant addition to Lafayette College. I refer to John 
Markle. 

To return to the general subject assigned me—recent 
developments in mining in the United States: By reecnt, 
I shall mean within the last twenty or thirty years. Such 
a period includes a great many of the changes which are 
of particular interest to the present generation of engi- 
neers, and the undergraduates of today will hardly turn 
back farther than the beginning of the present century 
in their study of development of methods and processes. 
Also, my own professional life spans this period, and I 
have seen or have been aware of most of these develop- 
ments as they were taking place. 

In my review of developments, for the sake of sim- 
plicity and clarity, I shall deal separately with improve- 





1An address on the occasion of the recent ceremony of breaking 
— for the new John Markle Mining Building at Lafayette 
‘ollege. 
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ments in metal mining mechanical and elec- 
trical machinery for mines, metallurgy . . . and 
safety practices. Under each of these headings I have 
set down what appear to me to be the outstanding 
changes brought about during the last two or three 
decades. Other points will occur to other engineers. I 
do not represent that the following review is complete; 
it is only intended to be suggestive. 

In general, improvements in mining and metallurgical 
practices have come gradually, the changes being effected 
little by little, simultaneously in widely scattered places, 
and through the experience and inventive genius of many 
men. These changes have had small beginnings, and are 
generally the cumulative result of many steady and un- 
sensational progressions, which continue. What we to- 
day might be inclined to consider the culmination of a 
series of betterments in mining is, of course, only an in- 
stantaneous phase of developments that will continue in 
the future at even a more rapid pace than they have in 
the past. We are looking at but a flash of a moving pic- 
ture, with an endless reel to come, after we finally leave 
the theater. 

Behind all the changes in the mineral industry, the 
driving force has been the increasing demand of an ex- 
panding population for more metals and minerals with 
which to advance civilization. More people, with an 
increasing per-capita consumption, together with the ex- 
haustion of the richer but smaller and more accessible 
mineral deposits, have required that the engineer exploit 
faster and on a larger scale the lower-grade but more 
extensive reserves. To do this at reasonable cost has 
taxed his ingenuity in every direction. Advancing costs 
of labor, materials, and supplies have necessitated im- 
provements and refinements in practices, so that a unit 
of metal or mineral may be produced with less labor and 
with fewer operating supplies. Better co-ordination and 
direction of work, elimination of duplication and other 
waste, and the multiplication of the work done per unit 
of man-power or other power are means toward this 
end. In America, this is all indicated by the so-called 
“speeding-up process,” whereby it appears that the aver- 
age workman in the United States now puts out thirty 
times as much as the average man in China, Russia, or 
India, almost fourteen times more than the native of 
Italy or Japan, eight times as much as the worker in 
Poland, more than three times as much as the native of 
France or Australia, two-and-a-half times as much as the 
German, nearly two-thirds more than the workman of 
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P rogress in the P hilippine Idands 


FFICIENCY 

conditions, cleanliness, order, and good 
planning. The illustrations depict an excel- 
lent example of the high engineering stand- 
ards attained in the leading gold property 
in the Philippine Islands, that of the Ben- 
guet Consolidated Mining Company, at 
Antamok, Benguet. 


HE FEATURES worthy of especial 
notice in the upper illustration com- 
prise modern storage-battery locomotive 


connotes, among other 


haulage, provision for adequate mine ven- 
tilation, and a group of healthy looking 
workers at the portal of the new Colbath 
drain tunnel, which, when completed as ex- 
pected late this year, will total 7,000 ft. in 
length. 


HE LOWER ILLUSTRATION is a 
general view of the dump, buildings, 
and portal. Near the entry to the right is 
the compressor building, housing two ma- 
chines, one of 300 cu.ft. and one of 600 
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cu.ft. capacity. To the left of the portal in 
the picture is a building for a 3,000-ft. 
ventilating blower, and another for a repair 
shop, drill-sharpening shop, and storage- 
battery charging station. 


N ADDITION tto progressive mining 

work, the company is building a hydro- 
electric plant, which will have an ultimate 
output of 2,000 hp.; and a 100-ton cyanide 
plant is being erected on an adjoining prop- 
erty controlled by the company. 











classes of mines is becoming more complex, and more 
skilled labor and better technical supervision are required. 

In touching on recent progress in metallurgy, it should 
be borne in mind that mining and metallurgical develop- 
ments are so intimately related that they are but com- 
ponent parts of the general movement toward improve- 
ment in the mineral industry. If advance in metallurgical 
methods had not been steadily maintained, progress in the 
art of mining would have been correspondingly curtailed. 
So dependent is our present civilization on metals, and 
so closely is our social progress interwoven with metal- 
lurgical achievement, that one can hardly discuss the ad- 
vance of the art of metallurgy without dealing with the 
broader topic of the advance of mankind. 

Within economic limitations, recent developments in 
ferrous metallurgy tend either toward increased quantity 
or improved quality. The former is the case with the 
iron blast furnace, where by increasing the size and the 
mechanical perfection of the apparatus, greatly increased 
outputs have been attained ; the same tendency is seen all 
the way to the open-hearth-steel plant. Quality products, 
such as new alloys or compounds having special proper- 
ties, are increasingly in de- 
mand and exert industrial in- 
fluences out of all proportion 
to their weight or volume. 
Iron alloys containing tung- 
sten, chromium, molybdenum, 
cobalt, nickel, and vanadium 
have all become of tremen- 
dous industrial importance 
since the beginning of this 
century ; new methods of heat 
treatment are also note- 
worthy. 

In the non-ferrous field, 
various forms of water con- 
centration were in use at the 
beginning of the century. 
Sluices, buddles, jigs, vanners, 
tables, and other forms of 
equipment were in general 
use for concentration or 
separation of various min- 
erals. Then, less than twenty 
years ago, came flotation, that 
new magic of many vartia- 
tions; today more than three-fourths of our non-ferrous 
ore is treated by this method. This single improvement 
has made usable such vast tonnages of low-grade or com- 
plex deposits, that an equivalent to a very large increase 
in our natural resources has been accomplished, and we 
are assured of large supplies of relatively cheap metals 
for a long time to come. 

In the extraction of precious metals such as gold and 
silver, simple concentrating processes gave way to amal- 
gamation, and this method in turn became relatively 
unimportant with the development of the cyanide process, 
which, although first patented in 1887, has been largely 
improved within the last three decades, so that modern 
practice has resulted in higher extraction at lower cost 
by saving both cyanide and precipitants. 

In the fire metallurgy of lead, preparation of the 
fine portion of the blast furnace charge by sintering; 
saving of volatilized products by baghouse or electric pre- 
cipitator; and better refining methods for lead bullion, 
are outstanding achievements. 
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NE COPPER MINE in Arizona pro- 

duced 71% tons of ore per man-shift in 
1916; 81% tons in 1917, and almost 17 tons in 
1926, with a dynamite consumption of 4 lb. 
per ton. Another Arizona copper mine in- 
creased its per-man-shift production from 
414% tons in 1923 to 10% tons in 1926. An 
open-cut copper mine in Utah produced 11 
tons per man-shift in 1911, and by 1926, 
working with lower-grade ore, the produc- 
tion had been increased to 28% tons per 
man-shift. Only 7; lb. explosives per ton 
was used. To meet high labor and supply 
costs, a gold mine in Alaska improved its 
mining methods so that over a period of 
years it has produced 47 tons per man-shift, 
using an average of only % lb. of explosives 

per ton of ore. 





Zinc metallurgy shows even greater advances. The 
retort, in which all zinc was produced until the World 
War, now has the electrolytic plant as a growing rival ; in 
1926, about 18 per cent of the total new zinc was pro- 
duced by the electrolytic process. The success of electro- 
lytic zinc is due to the success of flotation in making rich 
zinc concentrates from complex ores; to the ease of han- 
dling residual products ; and to the constant demand for 
processes involving less human labor. Improvements 
in retort smelting have been few. More complete re- 
moval of the sulphur from the charge by roasting; the 
use of higher temperatures and of alloys to resist them; 
and the employment of sintering are typical betterments 
in retort practice. , 

The reclaiming of various metals that have once been 
used is receiving much attention; the necessity for this 
has been generally recognized only of late years. 

Copper metallurgy was probably improved more by the 
application of the Bessemer process to the treatment of 
copper matte than by any other single change; after this 
we might list processes involving electrolysis. The great 
acid-leaching plants for oxidized ores, in which the dis- 
solved copper is precipitated 
electrolytically, come at once 
to mind in considering late 
developments. Ammonia is 
also being used commercially 
as a solvent for copper. 

The use of electricity in 
metallurgy has _ increased 
rapidly during the period in 
question ; it has been applied 
to the refining of copper, 
lead, and the precious metals, 
as well as more recently to 
the metallurgy of zinc; the 
ferro-alloys were largely de- 
veloped in the electric fur- 
nace, and tin has been electro- 
lytically refined. Aluminum 
is almost entirely a product 
of the electric furnace; the 
alkaline-earth metals and 
their alloys are other ex- 
amples. . . . 

Within the period under 
review, safety and health 
conditions in metal mines have generally improved. Ven- 
tilation is given more attention; dust problems are dealt 
with by wet drilling and other practices. The use of 
low-freezing explosives is a step in the right direction, 
and the practice of blasting only at the end of the shift 
is a comparatively new development. Concrete, cemicit 
mixtures, and structural steel underground have in- 
creased safety; multiplying the number of exits has 
diminished fatalities; better trolley-wire protection, and 
the improved use of electricity generally, have assisted in 
bringing about safer conditions. 

Many and various as are the subjects I have touched 
upon to indicate progress in the mining industry within 
less than a third of a century, yet the list as I have given 
it is incomplete ; however, even this rough outline shows 
the astonishing changes that have come within the pro- 
fessional lives of many of us, and it may serve to sug- 
gest to the young engineers and undergraduates here the 
progress that may be expected in the next three decades. 
No one doubts that changes in a given period of time to 
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Great Britain, and almost one-half more than the Can- 
adian, who is our nearest rival. Here we have the ap- 
parent anomaly of high wages and low costs, and this is 
important to remember in considering our mining indus- 
try. Bearing this general picture in mind, we may now 
turn to certain more concrete considerations. 

In reviewing changes in metal mining, let us first con- 
sider the case of copper. From thirty years ago until the 
World War, the average price of this metal was 144c. per 
pound; during the war the 
average was 24c. and since 
1919 it has been 13.6c., or 
less than the pre-war price. 
High war prices, coupled 
with urgent requests from 
the allied governments, re- 
sulted in production being 
pushed to a maximum, with- 
out much regard for the 
physical condition of the 
mines or the maintenance of 
proper ore reserves. 
period from the beginning 
of the century to the first 
days of the war had wit- 


HE AVERAGE WORKMAN in the 
United States now outputs thirty times 
as much as does the workman in China, 
Russia, or India; almost fourteen times as 
much as the native of Italy or Japan; eight 


times as much as the worker in Poland; 

more than three times as much as the native 

of France or Australia; two and a half times 

The as much as the German; nearly two-thirds 

more than the Briton, and almost one-half 
more than the Canadian. 








ing no more forcefully than by giving a few illustrations 
of improved practice: One copper mine in Arizona 
produced 74 tons of ore per man-shift in 1916; 84 tons 
in 1917; and almost 17 tons in 1926, with a dynamite 
consumption of one-third of a pound per ton. Another 
Arizona copper mine increased its per-man-shift produc- 
tion from 44 tons in 1923 to 104 tons in 1926. An open- 
cut copper mine in Utah produced 11 tons per man-shift 
in 1911, and by 1926, working with lower-grade ore, the 
production had been increased 
to 281 tons per man-shift. 
Only one-tenth pound of ex- 
plosives per ton was used. 
The average daily ore out- 
put was nearly 47,000 tons. 
To meet high labor and sup- 
ply costs, a gold mine in 
Alaska improved its mining 
methods so that over a period 
of years it has produced 47 
tons per man-shift, using an 
average of only one-quarter 
of a pound of explosives per 
ton of ore. 

These are examples of the 





nessed the start and growth 
of operations at the large low-grade so-called por- 
phyry properties, in which new methods of surface 
and underground mining had been developed. In the 
mines, shrinkage-stope, top-slice, and various other cav- 
ing methods were employed. That was a time of steady 
and orderly improvement in mining methods. Then 
came the war and the scramble for rapid production even 
at the cost of proper engineering practices. The result 
was a large copper output, but the end of the war, fol- 
lowed by a great drop in price of the metal, found higher- 
grade deposits depleted, mines and equipment strained or 
exhausted, and wages and materials costly. The oper- 
ator, to survive, had to turn at once to lower-grade de- 
posits, which he was forced to work at decreased cost to 
meet low copper prices. Against him were arrayed all 
the unfavorable factors just enumerated. Then came 
rapid readjustments and changes in methods, with the 
result that the American copper producer increased ton- 
nages mined per man-shift, reduced costs by decreasing 
consumption of explosives, power, timber, and other sup- 
plies, and thus weathered the storm. 

The producers of other metals went through more or 
less similar experiences, and the remarkable thing about 
it all is the way in which American mining engineers met 
increased labor and supply costs and low metal prices 
by ingenious methods for decreasing production costs. 

Metal mining in the United States might be briefly 
reviewed by saying that the art was born in California 
in the early 1850’s; took a long forward step in the 60's 
when extraction from wide, rich lodes in Virginia City, 
Nev., necessitated square setting and filling instead of 
irregular timbering ; progressed through the period when 
hand-steel miners carefully selected the smaller and 
higher-grade portions of veins, blasted them down on 
rawhides or canvas, carefully picked, sorted, and sacked 
the ore won in overhand stopes, and waste-filled as in the 
common European method. Then came machine drills, 
shrinkage, pillar, and similar stoping methods, top-slic- 
ing, caving, and finally block-caving and branch-raise 
methods as used in some of the big mines of today. 

I can summarize what has been accomplished in min- 
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best that American engineers 
have done, but not the best they will do. Nowhere else 
in the world have such results been even approximated, 
except at American-operated mines in Chile. 

In regard to general changes in mechanical practices 
at mines, I have before mentioned the increasing use of 
electricity. Electric power is now often brought from a 
distance, and there are fewer local fuel-burning plants; 


the flexibility of distribution of electric power is recog- 


nized. Electricity is used from the surface to the mine 
face in coal mining, but no successful electrically oper- 
ated drill has been developed for use in metal mines, 
where rock drills operated by compressed air still pre- 
vail. Hand drilling in metal mines has gone out of 
fashion during my time, and the tendency in air drills 
has been toward lighter and more powerful one-man 
drills; the heavy two-man drill of twenty years ago is 
now seldom seen. Loading machines frequently replace 
hand shoveling in underground mines, and electric haul- 
age is becoming more common; underground conveyors 
and mechanical scrapers are frequently used. Steam is 
still used for hoisting in most deep metal mines; hoist- 
ing by electricity is being more used in shallow or 
medium-depth mines. Large-capacity centrifugal pumps, 
operating against high heads, are replacing reciprocating 
pumps. 

Huge steam or electric shovels have much improved 
open-pit metal-mining results, and made possible many 
of our large-tonnage operations. At one strip-pit in 
Montana the output of coal per man per day is 47 tons, 
or ten times the average in the underground mines. Even 
the mine blacksmith and machine shops have been revolu- 
tionized in the last thirty years; drill-steel is now sharp- 
ened by machinery, and delicate instruments control heat 
treatments which make old-time tempering processes 
appear extremely crude. All mechanical equipment is 
now faster-moving than heretofore; higher speeds are 
noted in devices such as steam turbines, electric motors, 
turbine air-compressors, and centrifugal pumps. Oil 
engines for larger installations and gasoline engines for 
smaller plants are often seen at metal mines, replacing 
old wood-fire boilers. The mechanical equipment of all 
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come will be greater and more important than in an equal 
time that has passed. To be prepared to keep abreast 
with such changes requires the most thorough technical 
training in the school and college; we believe the John 
Markle mining building will play its part in the prepara- 
tion of the young American engineer for the problems 
that are before him—problems that are increasing in 
variety and complexity and which will tax him to the 
utmost, even though he be well prepared and ready, 
forceful, and of good courage. 

Here on this spot will be provided lecture hall and 
laboratory, classroom and workshop; we assume that 
here will be available careful training by an adequate 
staff of capable teachers; if candidates for engineering 
degrees will bring here those qualities and ambitions that 


furnish the groundwork on which an educational struc- 
ture may be raised—if they have a love of knowledge 
for its own sake, a desire for truth as the basis of all 
science, a loyalty to principle that will persist, and a 
moral courage that is unfaltering—then from this campus 
and this building may go forth engineering graduates 
destined to become successful professional men, and, 
above all, good citizens. 

I wish all success to Lafayette College, to the mining 
engineering department, to faculty and students, and long 
life to him whose splendid munificence has impressed us 
here today, to him who now prepares to adorn this cam- 
pus with an edifice that will be a memorial to a loyal 
graduate, a distinguished engineer, and a good American 
citizen—long life to John Markle. 
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Geophysical Exploration Method Patented 


‘ HEODOR ZUSCHLAG, of New York, was granted 
a patent (U. S. Patent No. 1,652,227, Dec. 13, 
1927) recently on an invention relating to the art of 
investigating the nature of subterranean strata by elec- 
trical means and without direct exploration. The object 
of this invention is to improve the procedure, particularly 
in cases where one or more drill holes or other means of 
gaining access to an underground location are available. 
Mr. Zuschlag has assigned his patent to the Taumac 
Corporation. 
It is a common experience, in the art of exploring 
‘subterranean strata by drilling, to miss valuable devosits 
of ore or oil by a few feet or even inches, without © Jing 


> Ohms 


—> Wave length 
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Details of method as described in text 


the slightest trace to indicate the proximity of such de- 
posits, Mr. Zuschlag says. He makes use of abortive 
drill holes of this kind in exploring the region around the 
holes; but any natural or artificial passage leading from 
the surface to a point beneath ground, or connecting two 
points beneath the surface, may be employed. 

The invention consists in inserting an antenna wire in 
a drill hole or the like, setting up high-frequency oscil- 
lations in the antenna, varying the frequency of the 
oscillations, and observing and comparing the resistance 
characteristics of the antenna for each frequency used. 
The ground surrounding the hole constitutes the dielec- 
tric of the antenna system, and the value of the dielectric 
varies according to the conductivity of the materials of 
which the ground is composed. Thus, the presence of a 
body of ore or other material having a higher or different 
conductivity than the clay, sand, rock or other common 
Strata prevailing in a given region will be indicated by 
changes in the resistance characteristic of the antenna 
system. 

Mr. Zuschlag says that he is aware of United States 
patent to Lowy, No. 1,092,065, which describes a method 
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of exploring strata by setting up an oscillating antenna 
underground and ascertaining the natural wavelength, 
capacity, and damping factor of the antenna. His im- 
provement over this method consists in imposing a range 
of forced oscillations upon the antenna and charting and 
comparing the variations of the resistance characteristic 
corresponding to the changes of frequency. By this 
means the indications of orebodies or the like are ren- 
dered more accurate and, hence, more illuminative, as 
regards location, character, and extent of the deposits. 
The additional factor of calculation introduced by the 


‘employment of a range of different frequencies depends 


upon the fact that the resistance characteristics vary 
with the frequency and that this variation in turn is 
modified by departures from uniformity in the surround- 
ing strata. 

In carrying out the invention it is desirable to establish 
a standard of comparison by ascertaining the variations 
of resistance over a given range of frequencies applied 
to an antenna which is inserted in ground of known com- 
position. With the readings thus obtained the results of 
similar operations in neighboring holes may be combined 
and compared. Those skilled in the art, the inventor 
says, will be enabled to ascertain from data of this kind 
the existence of valuable deposits and approximately the 
location thereof. 

In the accompanying drawings, Fig. 1 is a diagram- 
matic illustration of an antenna system applied to a drill 
hole in carrying out the invention; Fig. 2 is a chart 
showing two curves representing resistance characteristics 
of an antenna. 

In Fig. 1, an antenna, A, is inserted in a drill hole as 
shown and the upper end of the antenna is connected to 
ground, preferably through a counterpoise, B. In the 
antenna circuit are a dynamo, C, or other source of 
high-frequency oscillations, and a measuring instrument, 
D, for indicating the resistance of the antenna system. 
The manner in which this arrangement is utilized has 
been sufficiently set forth above. 

In Fig. 2, the curves a, b show the values in ohms of 
the resistance characteristic of an antenna through the 
indicated range of wavelengths or frequencies. Curve a 
was obtained in a very dry and uniform limestone region ; 
curve b was obtained from the same antenna in a neigh- 
boring drill hole which was near an orebody. The dif- 
ference in the curves is manifest and, to those practiced 
in the art, is significant of the proximity of the orebody. 
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Refining of Zincky Lead 
by the Harris Process 


By R. WINTER 


Metallurgical Engineer, London 


HE PRESENT ARTICLE brings to a close Mr. 
Winter’s concise description of the Harris process 
of lead refining. In the May 5 issue he discussed 
the general principles of the process and the amount and 
kind of reagents used in softening; and in the May 19 
issue the separation and regeneration of caustic soda was 
covered, followed by details of the recovery of arsenic and 
tin in the June 2 issue. Here, the refining process is de- 
scribed, in which the zinc and the last traces of antimony 
are removed, and the advantages of the process as a whole 
are summarized, 


Complete elimination of the last traces of antimony 
is possible in the application of the softening process 
under discussion; but owing to the ease with which 
antimony-free lead oxidizes, about 0.01 per cent of anti- 
mony is sometimes purposely retained to prevent exces- 
sive consumption of zinc in the zincking operation. 
Hence the zincky lead may in some instances contain a 
small quantity of antimony. 

The operation of refining is similar to that of soften- 
ing, described in the May 5 issue, except that sodium 
chloride becomes the principal reagent and no solid 
oxidizer is employed. The apparatus is identical with 
that used for softening, except, of course, that the auto- 
matic device for feeding the oxidizing agent is not re- 
quired. Further, there is no heating envelope surround- 
ing the reagent cylinder. The molten mixture of sodium 
chloride and caustic soda is charged into the reaction cyl- 
inder of the machine and circulation of the zincky lead 
continued until the elimination of zinc and antimony is 
complete. Drosses rising to the surface of the lead, as 
also those from the molding kettle, are returned to the 
cylinder of the machine during the operation. The reac- 
tion is so strongly exothermic that not only is no fuel used 
during the machine operation, but care has also to be 
taken that the temperature does not rise unduly owing to 
an excessive speed of circulation, which, in this instance, 
is considerably less than in the softening operation. An 
excessive temperature immediately manifests itself by 
the evolution and sometimes violent combustion of hydro- 
gen gas produced by the decomposition of caustic soda, 
on the first signs of which the operation of the machine 
is stopped. 

Obviously, the quantities of reagents used and the time 
occupied in refining will vary with the amount of zinc in 
the desilverized lead, which is found to differ very con- 
siderably in various works. About 0.55 per cent is prob- 
ably the most usual percentage. The factors are NaCl: 
Zinc x 0.75; NaOH: Zinc x 1.00. The rate of elimina- 
tion of zinc with the single-cylinder machine is about 
14 hours per ton of zinc. In this operation the sodium 
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chloride is the indirect active agent, while the caustic 
soda acts as a medium for its suspension. The tempera- 
ture is kept sufficiently low to prevent the direct action 
of caustic soda on metallic zinc, with the attendant 
evolution of hydrogen and production of sodium, as in 
previous processes employing caustic soda alone. Lead 
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Fig. 1—Flow sheet of reagent treatment for zinc 


chloride and perhaps zinc chloride are present at dif- 
ferent stages in the melt, and the assumption is warranted 
that the direct active reagents may be lead chloride and 
oxide. 

An interesting feature of the process is the produc- 
tion of sodium oxide at the expense of sodium chloride, 
so that although there is a small loss of the latter, there 
is a total recovery of an equivalent of the caustic soda 
originally charged to the machine. The evidence made 
available indicates that carbonate of soda becomes con- 
verted to caustic alkali,.so that there is no possibility of 
building up this salt in the solutions. Working tempera- 
ture varies from 390 deg. C. at the beginning of the 
operation to 460 deg. C. at the point where the elimina- 
tion of zinc is practically complete and antimony is being 
removed. 

Wet TREATMENT—REFINING 


The wet treatment, Fig. 1, follows closely that used in 
dealing with spent reagent from softening. The liquid 
mass in the working cylinder of the machine is dissolved 
by similar means in strong wash water containing caustic 
soda and sodium chloride from a previous operation, and 
the same solution is repeatedly used until it reaches a 
strength of 1.35 sp.gr. Stronger solutions will dissolve 

. 
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much zinc oxide. Lead granules are separated as before, 
and the solution containing zinc oxide in suspension is 
transferred to a storage tank. The zinc oxide may be 
settled in this tank, the liquor decanted to the evaporator, 
and the precipitate taken up with water and filtered, or, 
more usually, the hot liquor in the storage tank may be 
pumped direct through a heated filter press of the wash- 
ing type. Special filtering media, such as certain types 
of artificial silk, may be used under such circumstances. 
The filtration must be carried out hot, owing to the fact 
that there is an excess of sodium chloride in the solu- 
tion over that which it will hold in solution when cold. 
A certain amount of zinc (35 to 40 grams per liter) 
remains in solution; but this is not harmful, as it remains 
constant in the cycle and is found in the regenerated re- 
agents after evaporation, thus finding its way back into 
the cylinder of the machine. 

Evaporation is carried out in the same manner as in 
softening. The coal-to-water ratio is somewhat lower 
(about 1 to 3.3)' owing to the formation of crusts in the 
kettle, that must be stirred up periodically and removed 
to the cylinder of the machine. 

Little wash water is required for washing the zinc 
oxide, so that at no time is any excess water found in the 
circuit. The cake is dried in the press by means of com- 
pressed air and can then be bagged direct and sold to zinc 
smelters or lithopone works. It has the following ap- 
proximate composition: Zinc, 72 to 76 per cent ; lead, 0.2 
to 0.5; and antimony, 1 to 1.5 per cent. 


ADVANTAGES OF THE PROCESS 


Operating costs of the Harris process are considerably 
less than those of the old furnace oxidation processes 
hitherto in use. Most of the operations are carried out 
in automatic and continuous apparatus requiring little 
attention, and labor costs are therefore low; and the prin- 
cipal fuel cost is that entailed in the evaporation of 
solutions, which a simple calculation will show to be 
relatively low. 

The principal advantages are, however, found in the 
saving in indirect costs, which is achieved by the entire 
elimination of dross and flue dust treatments, and to lower 
metal losses and interest charges. Owing to the low tem- 
perature of operation, no loss by volatilization occurs, 
whereas in the furnace process, even where baghouses 
were installed, losses were incurred in smelting the flue 
dust and also in the re-treatment of antimonial and zincky 
skimmings. Any drosses formed in the Harris process 
are immediately returned to the cylinder of the machine. 
In the new process the evil of lead poisoning has entirely 
disappeared and the extremely arduous physical labor 
involved in furnace work is superseded. 

All of the lead and silver is recovered in the primary 
refining operations of the Harris process, so that the 
interest charges on metal locked up in secondaries, which 
had to be met in the old process, have now disappeared. 
No interest need be provided for on metals locked up in 
furnace bottoms, and the quantity of metal in operation in 
the Harris kettles is considerably less than that in furnaces, 
owing to the greatly decreased time of operation. 

The high percentage recovery of impurities in market- 
able form constitutes a further important advantage. 
The recovery of antimony is from 95 to 97 per cent, 
against a maximum of 70 per cent by the old process, and 
the metal is recovered in a form in which it is of higher 
value than before—namely, metallic antimony as against 
antimonial lead, which, prior to the introduction of the 
Harris process, had as a rule to be sold at a discount. 
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Tin, instead of being penalized in impure lead or in alloys, 
is now a source of considerable profit. In the furnace 
process no zinc whatever was recovered from the refin- 
ing operation, whereas Harris makes a direct recovery of 
upward of 90 per cent of the zinc contained in the desil- 
verized lead, in an easily marketable form. 

In conclusion, the author desires to take this oppor- 
tunity of recording his indebtedness and expressing his 
thanks to Mr. Henry Harris for the assistance and 
information given him. 
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How the States Rank in Mineral 


Production 


ENNSYLVANIA, with its tremendous output of 

coal, continues to lead all the states of the Union in 
the production of minerals, according to a tabulation just 
made public by the U. S. Bureau of Mines. In addition 
to coal, cement, clay products, and natural gas contrib- 
uted heavily to the state’s mineral production of $1,055,- 
766,000 in the year 1926. Petroleum is mainly 
responsible for the attainment of second, third and fourth 
places by Oklahoma, California, and Texas. Okla- 
homa’s production of $569,519,000 was also contributed 
to by natural gas and zinc. Natural gas and cement 
were factors in California’s output of $523,352,000, 
and sulphur and natural gas swelled the Texas total to 
$420,587 ,000. 

West Virginia, Ohio, and Illinois, all large coal pro- 
ducers, ranked fifth, sixth and seventh. Clay products 
outranked coal in the Ohio production. Other states 
which produced more than $100,000,000 of minerals 
were Kansas, Kentucky, Michigan, Indiana, Minnesota, 
Arizona, and New York. Every state is included in the 
list of mineral producers. A detailed tabulation follows: 


Mineral Production of the Different States, 1926 


State Principal Mineral Products Amount 
Pennsylvania.... Coal, cement, clay products, natural gas..... $1,055,766,000 
Oklahoma....... Petroleum, natural gas, zinc................ 569,519,000 
California....... Petroleum, natural gas, cement............. 523,352,000 
(eee Petroleum, sulphur, natural gas............. 420,587,000 
West Virginia.... Coal, natural gas, petroleum, clay products. . 395,942,000 
SD ros 0a saw iat Clay products, coal, natural gas, petroleum. . 253,884,000 
BUND. sc ose Oi Coal, clay products, petroleum, cement...... 237,242,000 
PAOMOGEB 6566650: Petroleum, zinc, natural gas, coal........... 165,061,000 
Kentucky ...... Coal, petroleum, clay products, natural gas. . 146,768,000 
Michigan........ Iron ore, copper, cement, salt............... 130,861,000 
CS Coal, cement, stone, clay WEOGUCES... . 620056 118,692,000 
Minnesota....... Iron ore, stone, cement, clay products....... 118,361,000 
pt Copper, gold, silver, Steichen emia ilies 115,048,000 
New York....... Clay products, gypsum, cement, stone....... 112,016,000 
RAUB 5.5% aecara 4-0 Copper, lead, silver, ooal.........-csccecees 98,985,000 
Missouri........ Lead, clay products, cement, coal........... 90,004,000 
Arkansas........ Petroleum, natural gas, coal................ 84, 486, 000 
Alabama........ Coal, iron ore, cement, clay products........ 83,710,000 
Montana........ Copper, zinc, petroleum, silver......... paren 79,763,000 
Wyoming........ Petroleum, coal, natural gas................ 78.588,000 
New Jersey... one Clay products, zine, cement, stone.......... 77,066,000 
Colorado........ Coal, gold, lead, petroleum................. 65,597,000 
Louisiana........ Petroleum, natural gas, sulphur............. 62,204,000 
i ee Coal, clay products, stone, cement.......... 46, 136,000 
Tennessee....... Coal, cement, clay products, stone.......... 39,297,000 
DOR o aac as Coal, cement, gypsum, clay products........ 35,972,000 
TR sx a ocie eine Lead, silver, Sino, stone... . 2.02.62. cccccees 31,753,000 
New Mexico..... Copper, coal, petroleum, zinc............... 28,514,000 
Co ae Or ee Be ee 27,613,000 
Maryland....... Coal, clay products, cement, sand and gravel. 24,067,000 
Washington...... Coal, cement, clay products, sand and gravel. 21,257,000 
Wisconsin....... Stone, zine, sand and gravel, iron ore........ 20,712,000 
PUMONR..«. 6 sinks Phosphate rock, stone, sand and gravel, fuller’s 

MS Scr cc obese Sree hae k demem 19,752,000 
BIGAER. 6. 5:56:0000% Copper, gold, coal, silver.................-. 17,607,000 
ee Clay products, stone, cement, fuller’s earth... 17,480, 000 
Massachusetts... Stone, clay products, sand and gravel, lime... 16,787,000 
Vermont........ Rtome, Gate, Timm; WONG. 6... <65.0 nce sccaece es 14,955,000 
North Carolina... Clay products, stone, sand and gravel, feldspar 10,993,000 
Connecticut. .... Clay products, stone, lime, sand and gravel. . 7,695,000 
South Dakota.... Gold, cement, stone, sand and gravel........ 7,595,000 
ORB. oic'0s 5s Stone, cement, sand and gravel, clay products 6,941, ‘000 
MRO. on de wies 5 Stone, lime, slate, clay products............ 5,786,000 
NeW Hampshire.. Stone, clay products, sand and gravel, feldspar 4,145,000 
South Carolina... Clay products, stone, sand and gravel, barite. 3,677,000 
Nebraska........ Clay products, sand and gravel, cement, stone 3,322,000 
North Dakota... Coal, sand and gravel, clay products........ 2,805,000 
ne en Clay producis, sand and gravel, stone....... 1,833,000 
Rhode Island. . Stone, clay products, sand and gravel, lime.. 1,339,000 
Dist. of Columbia Sand ‘and gravel, clay products, sand- lime 

DN MI a tock ivceas soacetaaeecan ts 987,000 
Delaware........ Stone, clay products, sand and gravel....... 378,000 
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Observations on the Inspiration 


Leaching Plant 


Part IX of “Revisiting Arizona Mining Camps” 
By E. H. Rosie 


Associate Editor 


IME did not permit my going underground at 

either of the properties at Miami, my chief interest 

being in the metallurgical activities. The undercut 
caving system followed at the Miami and Inspiration 
mines, and at several other Southwestern properties, is 
now fairly well known and understood, and the develop- 
ment of the finger-raise system in this district has been 
well covered by Felix McDonald and J. L. Johnson, of 
the Inspiration Consolidated Copper Company, and by A. 
J. McDermid, of the Miami Copper Company, in recent 
papers. Miami mining costs are in the neighborhood of 
46c. a ton; development, stoping, and drawing each 
amount to about 7c. per ton; electric haulage costs about 
6*., hoisting in the neighborhood of 4c. and miscellane- 
ous expenses make up the remainder. No mining engi- 
neer should overlook the work that is being done in this 
district. 

Inspiration’s mine and leaching plant are easily reached 
by stage from Miami. The leaching plant, of which 
H. W. Aldrich is superintendent, assisted by Walter G. 
Scott, adjoins the surface plant at the mine. It has also 
been described, so I shall not go into details here, espe- 
cially in view of the fact that readers of E.&M.J. will 
soon have an opportunity to read an authoritative discus- 
sion of its operation by those in charge. A few observa- 
tions will be made, however, and some of the photographs 
that I took may be of interest. 

The ore is crushed to 1} in. by No. 8 gyratories and 
horizontal Symons disk crushers; “then by 78x24-in. 
Traylor rolls to % in., at which aise it is charged to the 
leaching tanks. Three of the rolls are used about twelve 
hours a day, crushing 9,000 tons, one set working on the 
oversize from #-in. screens, and the other two on the 
oversize of the 3-in. Ton-cap screens. The other set of 
rolls is kept as a spare. Roll shells in use have been 
supplied by both the Columbia and Midvale steel com- 
panies, but no accurate comparison of the duty is possible, 
as the tonnage to the individual rolls is not weighed. 
Provision is made for changing the course of the feed 
as it drops into the rolls, so that trouble from corruga- 
tion is obviated. An excellent sampling plant is installed 
here, which I hope will be fully described in one of the 
forthcoming papers. Sampling buckets, with slit tops, 
mounted on a traveling chain, automatically pass under 
the stream of crushed ore, discharging their load into 
an inclosed column of riffle samplers, with a final product 
of from 800 to 1,000 Ib. a day of the minus -in. 
material. 

At this plant the leaching problem, and the way it has 
been solved, differs materially from that at other plants. 
The ore treated contains about 0.35 to 0.4 per cent of 
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copper as chalcocite, the remaining oxide copper amount- 
ing to about 0.75 per cent. The sulphide copper is dis- 
solved by ferric sulphate in a sulphuric acid leach solu- 
tion, in amount sufficient to establish the proper relation 
between a satisfactory extraction of the copper sulphide 
and a reasonable efficiency in electrolytic precipitation. 
Here the ferric sulphate is produced in the electrolytic 
precipitation, and the copper is removed from ‘some of 
the wash waters by precipitation with scrap iron. The 
flow sheet is shown in the accompanying illustration. 
Space between the adjacent hills was just sufficient for 
the erection of thirteen leaching tanks of the size deter- 
mined upon—67.5x175x18 ft. deep. One tank is 
charged and another discharged each day; of the other 
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eleven, eight are being leached with acid and three are 
being washed. The tonnage per tank is higher than was 
planned. The tanks were designed for 7,500 tons each, 
whereas close to 9,000 tons is charged, the tanks being 
filled higher by placing baffles in the solution outlets. As 
packed in the tanks, the crushed ore weighs about 105 
lb. per cubic foot. Tank bottoms are of 2-in. plank, 
in which 3-in. holes are bored for the admittance of the 
upward percolating solution. Owing to damage to the 
filter bottom by the clamshell used in excavating, it 
has been found necessary to lay 4x6-in. timbers at 30-in. 
intervals across the 2-in. planks. Even these require 


attention every time the tank is empty. 
Faulty percolation was one of the early difficulties, the 
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Ajo practice of bedding not being applicable here owing 
to the larger amount of fine and colloidal material in 
the ore. At Ajo, the floor of the tank is largely covered 
by the coarser portion of the ore, classification being 
effected by the larger particles rolling down the face of 
the advancing ore bed, which is built right up to the 
top at one side of the tank before the remaining floor 
area is covered. At Inspiration it has been found advis- 
able to charge the ore evenly over the whole tank, 
gradually building the bed, throughout the entire sectional 
area, up to the top of the tank, and making the contents 
as homogeneous as possible. Special provision for mix- 
ing the falling ore from the belt conveyors has been 
designed, using grizzlies and baffles. 

Three factors must be given primary consideration in 
the leaching operation: (1) solution temperature, (2) 
percentage of ferric sulphate, and (3) time. These are 
all inter-related, so that deficiencies in one respect 
can largely, if not entirely, be obviated by increases in 
another. The temperature is maintained at from 37 to 
47 deg. C., artificial heating being necessary in the win- 
ter time. The usual percentage of ferric sulphate in the 
fresh leach solution corresponds to 1 per cent, or slightly 
higher, of ferric iron. The time, as already mentioned, 
is eight days. In the test plant a ten-day contact was 
provided, but an even lower tailing is being secured than 
was accomplished in the test-plant work. 

A vast amount of lead, of course, is used in a plant of 
this kind. It is estimated that a total of 4,500 tons is 
installed ; there is a mile of lead pipe alone. The sides of 
the leaching tanks are of pure lead ; antimonial lead, con- 
taining about 4 per cent antimony, is used for most of the 
pipe; and lead of about 6 per cent antimony content for 
the pumps, the bases of which contain about 10 per cent 
antimony. Soft lead impellers have been found superior 
to hard lead in the pumps, as they withstand abrasion bet- 
ter. The vertical screw type of pumps, made by Byron 


Jackson, is installed at the leaching tanks, in contrast to 
the Worthington pumps used at Ajo. 

Occasional holes were left in the concrete sides of the 
tanks by removal of the bolts used to hold the forms 
together. These holes might be valuable telltales in con- 
tingency of leaks in the lead linings. This reminds me 
that when the Ajo plant was started such leaks occurred, 
and investigation developed the fact that worms, present 
in the adjoining lumber, had eaten holes in the lead, 
apparently thriving until the acid killed them. Again in 
Canada, as I recall, rats were once known to gnaw into 
a leaden gas pipe, almost asphyxiating the human if not 
the other inhabitants of the house. The only explana- 
tion that I ever heard was that rats liked gas, in which 
case they evidently showed surprising discrimination in 
selecting the proper pipe. Perhaps lead is a specially 
delectable material on which animals and insects can 
sharpen their teeth. 

A very efficient acid-resisting metal suitable for glands 
and sleeves over the shafts has been used to some extent 
about the plant. It is known as Cimet metal, and is 
made by Driver-Harris, of Philadelphia. Its uses are 
limited by its high cost, which is about $2 a pound for 
machined castings. 

In the precipitation plant are 120 cells, each contain- 
ing 85 lead anodes and 84 copper cathodes. The cur- 
rent density is maintained at about 15 amperes per square 
foot, and the average voltage between cathodes, 2.35. 
The ampere efficiency in precipitation is 66 per cent, and 
the power required per pound of copper produced is 
about 1.50 kw.-hr. of alternating current, the conversion 
efficiency being about 93 per cent. 

The starting sheets are made of ordinary converter 
copper from the neighboring International smelter, 900- 
lb. anodes being cast there for the purpose. These anodes 
were viewed askance at first, but although rather rough 
looking have proved perfectly satisfactory. 


Inspiration mine and leaching plant. To the right, in the distance, lie the concentrator and the 
International smelter 
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Hhere old tin cans, license 

plates, and other junk play 

their last useful réle. In- 

Spiration’s famous twin hoist 
is close by. 


The W.S.M. excavator, 
above, is equipped with a 
15-ton grab bucket. To the 
right is the well-kept elec- 
trolytic department 


There is plenty of head 

room under the electrolytic 

cell-house floor for the solu- 

tion pumps and other equip- 
ment 


Some of the Inspiration Leaching Plant Equipment 
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The solution in the leach 
tanks below has a quiet sur- 
face, the irregularity in the 
foreground being an island 
of ore—not bubbles 





Lenix drives and leather 
belts are used on the rolls 
shown below with the motor 
pulley lagged to prevent 


slippage 









A clean, compact installa- 

tion of motor-driven solu- 

tion pumps. Note the push- 

button control to govern the 
motors 
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~The Beginning 
of the Wilfley Concentrating Table 


By Henry E. Woop 


Berkeley, Calif. 


amounts to the world’s wealth that some of the 

details of its origin may be of interest to millmen, 
although so many thousands of these concentrating tables 
have been in operation for nearly thirty years in mills 
all over the world that a technical description of prin- 
ciples and construction is unnecessary. 

I first went to Colorado in 1868; but the period 1876- 
1900 is so filled with interesting incidents and experi- 
ences that it is difficult for me to select any one of them 
—as, for instance, the subject of this article—without 
bringing in other topics associated with the early days 
in that wonderful state. 

Fortunately, I have always been fascinated with every 
detail of the profession I decided to follow when a boy 
of nearly thirteen, although I was then preparing for a 
college career of an entirely different nature. I remem- 
ber my first thrill in mining and milling, particularly the 
latter, when on horseback I rode in to Black Hawk on 
July 23, 1868, a date of which I am sure, as I have 
with me a diary of my father’s. The entry for that day 
commences: “Henry is away. up toward the top of the 
hill, exploring a defunct gold mine.” It was a stormy, 
wet day, and for shelter that night we had been obliged 
to sleep in the hay mow of an old livery stable called 
the Bull’s Head Corral, and as a large but intermittently 
active stamp mill was near by it gave me the new experi- 
ence of going to sleep while it was running and being 
awakened when it stopped. The strange roaring of those 
stamps I never have forgotten 

In comparison with the flatness of the prairies I had 
been accustomed to around Joliet, Ill., I had been awe- 
struck as well as a trifle scared with the deep shadows 
as we entered Clear Creek above Golden. On Floyd’s 
Hill we met General Grant. He was on the driver’s 
seat of the hour-horse Concord coach and gave us a 
friendly salute in passing. Clear Creek was a dirty, 
milk-colored stream that disgusted me. The mill tail- 
ing had spoiled the trout fishing I had expected. I have 
always thought that this first glimpse of mountains, 
mines, and mills was the deciding influence in determin- 
ing the nature of what my life’s work should be. 

To recover gold that was being lost in milling has 
always been my main incentive in ore testing, and I 
worked as though every sample represented my own ore. 
At Black Hawk and Central City the stamps and amal- 
gamation plates saved the clean, free gold. Some of the 
mills had, in addition, crude Gilpin County bumping ta- 
bles and rubber-belted revolving machines (Frue van- 
ners) for the recovery of concentrates from the slime. 
These concentrates were sent to the Boston & Colorado 
Smelting Works or shipped to Swansea, Wales, if 
rich enough to stand the transportation costs. However, 


ik Wilfley concentrating table has added such vast 
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the loss was heavy, and mill operations were confined 
to the comparatively high-grade oxidized surface ores; 
a large percentage of the sulphides, later so valuable, 
was lost. 

It was a simple matter to determine accurately, by 
assaying, how much gold was in an ore, but how to save 
it and realize a commercial profit was the important 
problem. Previous to the discovery of the vast Leadville 
ore deposits in 1878, the country was new and almost 
destitute of satisfactory milling equipment; and trans- 
portation costs were prohibitive. These discoveries rap- 
idly changed transportation conditions, so that much of 
the state became accessible. Mills were started, and many 
failures resulted because of defective milling equipment 
and poor methods. 

Wilfley and I had been intimate friends in Leadville, 
where I established my assay office in 1878. I saw a 
great deal of him, because he believed in getting all in- 
formation possible by frequent assaying. Favorable re- 
sults were always followed by panning the samples, to 
determine the minerals that carried the gold. Our ore- 
testing equipment was primitive, consisting. of a small 
iron mortar, a gold pan, a magnet, a magnifying glass, 
and a few hand screens. Roasting was done in the 
muffle of the assay furnace. 

In Leadville, Wilfley and I were jointly associated in 
several schemes that drew us together. He was a man 
of refined tastes and great mechanical ability—an ener- 
getic, tireless worker; but his health was so poor that 
for months at a time he was compelled to retire. 

Wilfley’s greatest difficulty was to secure, by his own 
personal efforts, the necessary funds to demonstrate his 
ideas. Previously he had, with four other companions, 
gone to the mouth of the Mackenzie River to work 
placer-gold deposits. On the way he was captured by 
Indians, the remainder of the party escaping. He was 
tied to a stake and partly scalped (he showed me the 
scar). While they were planning to burn him, he was 
rescued by his own party. They remained too late and 
started back on foot with a considerable quantity of 
gold. They ran out of food and underwent great hard- 
ships. Three of the party died on the trail; the gold 
had to be cached, but it was afterward recovered. 
Wilfley’s single companion broke down, and he carried 
him for days in raging blizzards, the only food for 
several days being an owl and a fox. Later, Wilfley 
visited the young man, then a wealthy Philadelphian with 
a home in Florida. On the way down they left the 
steamer at the Everglades, spending two weeks in their 
canoe and roughing it, in order to see if they could 
stand another tough experience. 

Wilfley came to my office once in Leadville with a 
small sample of high-grade ore he had found on Fletcher 
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Labor efficiency is particularly notable in the Inspira- 
tion electrolytic department, only 50 men being employed 
for a production of 120,000 Ib. of copper a day. Only 
20 per cent of the cost is chargeable to labor, with the 
other 80 per cent for power. In the ordinary refinery 
of a precipitation plant the proportion is nearer two- 
thirds for labor and one-third for power. Machinery 
is used wherever possible. Most of the metal is moved 
with Baker electric trucks, which I also found giving 
satisfactory service at other plants. 

Ample room under the tank-house floor (and why 
must these buildings be called tank-houses?) is a feature 
of this plant, as will be evidenced by inspection of one 
of the accompanying photographs. In fact, the entire 
plant gives evidence of careful thought in design, and 
is a model of cleanliness and efficiency, an observation 
that I have heard made by others, also. It is a great 
monument to its designers, Dr. L. D. Ricketts and G. D. 
Van Arsdale, and a credit to its operating staff, under 
H. W. Aldrich. The pumping problem is well taken care 
of through the installation of 47 Byron Jackson pumps of 
suitable models in various parts of the plant. 

In general, the designers took advantage of the accom- 
plishments of New Cornelia at Ajo, taking the best 
features, developing others, and avoiding what had given 
trouble there. Such co-operation among competitive 
plants is one of the reasons why American mining and 
metallurgical practice is where it is today; there seemed 
to be absolute freedom of intercourse between the tech- 
nical staffs of every plant that I visited. 

One difference in the practice that I noticed at Inspira- 
tion, compared with Ajo, was in the method of suspend- 
ing the cathodes. At Ajo, there was formerly trouble 
from corrosion around the points where the hangers are 
riveted to the cathodes. This was obviated by splitting 
the hanger vertically, attaching half of it on one side of 
the cathode and half on the other side. This practice was 
not followed at Inspiration, but, instead, the level of the 
electrolyte is carried about 2 in. below the top of the 
cathode, and a coat of ordinary black paint is applied 
across the top of the starting sheet. 

An accompanying illustration gives a good idea of the 
appearance of the scrap iron in the precipitation tanks. 
of which only three or four are kept in the circuit at a 
time. The effluent from these tanks affords a high iron 
but copper-free solution, which is passed through a 
partly washed charge in the leaching tanks, the final wash- 
ing being with clear water. As soon as any copper is 
present in the effluent from the scrap iron precipitation 
vats, another one is cut in. 





South African Mines Well Served by 
Transvaal Chamber of Mines 


HE Transvaal Chamber of Mines is an organiza- 

tion of the mining companies of South Africa,, 
dating from 1899. Some 61 members represent the 
various mining companies. It is an excellent example 
of what can be done by collective effort upon problems 
affecting an industry as a whole. Its annual expense for 
1927 was about $552,500 and its receipts were about 
$566,856. Among its activities are the statistics of the 
industry. Maintenance of health of mine workers 
through research activities is one of its important func- 
tions. It employs a number of dust inspectors and con- 
ducts periodic surveys of underground conditions. A 
phthisis sanatorium is maintained. 
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The chamber acts in judicial capacity upon wage and 
labor disputes and through arbitration boards which 
establish minimum wage rates it removes the burden of 
labor disputes from operating managements. It par- 
ticipates in all legislation affecting the mining interests, 
and stimulates service companies such as the Rand Refin- 
ery, Ltd., which receives bullion from the mines and 
refines it and the Witwatersrand Co-operative Smelt- 
ing Works, Ltd., which manufactures shoes and dies. 
Recognition is given by the chamber for conspicuous 
bravery., It assists government investigations financially 
and stimulates interest in the government miners’ train- 


ing school and the University of the Witwatersrand. 
— — 


Ball Milling in a Reducing 
Atmosphere for Flotation 


READER at Kalgoorlie, Western Australia, sends a 

cutting from the Kalgoorlie Miner of April 5, 1928, 
which contains a report of H. E. Vail, general manager 
for the Wiluna Gold Mines Company, with interesting 
details as to the application of flotation in the treatment 
of pyritic gold ore, the result of research by T. B. 
Stevens, consulting metallurgist to the company. Pilot 
plant results failed to agree, with experimental results. 
The explanation follows: 

“In the laboratory the tests were carried out by fine 
grinding with flint stones in a porcelain or silex vessel, 
the vessel being filled, thus excluding all air during grind- 
ing, and the results were satisfactory. In ordinary prac- 
tice we ground in an iron-lined tube mill, open at both 
ends, thus permitting air to be present. 

“The Wiluna ores absorb while grinding in contact 
with water a vast amount of oxygen, and this to some 
extent coats the particle of sulphide and prevents success- 
ful flotation. Contact with iron while grinding has 
the same detrimental effect. The iron combines readily 
with sulphur, and thus absorbs a certain portion of the 
sulphide in the pyrite and leaves it unsuitable for flota- 
tion. A very simple method of imitating the laboratory 
tests in practice was adopted by Mr. Stevens in remov- 
ing the liners of the tube mill and substituting flint 
stones cemented into place. This prevented contact with 
iron while grinding, and to exclude the air he introduced 
a small jet of producer gas, since when our results in 
practice have been equal to, and in fact slightly better 
than, those that were obtained in the laboratory. 

“The introduction of producer gas to exclude air is 
by no means difficult or expensive, and a flint-lined mill 
for grinding is common practice. We have therefore cor- 
rected the detrimental features attending our first efforts, 
have obtained satisfactory results, and not departed from 
proved methods for fine grinding the ore.” 





A New “Tool” for the 
Mining Industry 
eg egress is fast in these days of inten- 
sive research and the adaptation of dis- 


covery to useful purposes. “Aérial Photog- 
raphy as Applied to Mining and Geology” 


is the title of a forthcoming contribution by 

Mr. E. G. Rydlun that will prove provoca- 

tive of thought and a stimulant to the wider 

adoption of a new “tool” to precede the 

prospecting and development stages of a 
mining enterprise. 
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Mountain, near Kokomo. It was late in the fall. The 
next spring he returned and told me he had made a 
little shelter under an overhanging shelf of ‘rock, 200 ft. 
above timber line. He personally had to pack his timbers, 
wood supply, food, and mining outfit to his hut. He re- 
mained the entire winter alone in one of the wildest and 
most inhospitable places in the Rocky Mountains. He 
accumulated several tons of 


recrushing the jig tailing and passing it over the tables. 

Within a few days he brought in a head movement, 
which was connected to a small 4x5-ft. flat-topped table 
of the Rittinger type. Roller bearings were devised. 
The table top, after many trials with canvas and other 
materials of a similar nature, was finally covered with 
linoleum, which answered the requirements so well that, 


ore from the little seam. 
When the melting snows 
would permit, he built a plat- 
form ore bin, sacked the ore, 
and packed it down to tim- 
ber line. Then he went after 
a pack train. On his return 
he found that a snowslide 
had swept everything down 
the mountain side, the sacks 
being destroyed and the ore 
badly scattered. It took him 
a long time to pick out nearly 
a ton and to get it to Lead- 
ville, where he realized a few 
hundred dollars for a winter’s 
work. 

Ten years later, when I 
opened my assay office in 
Denver at 1734 Arapahoe St., 
so growing a demand had 
arisen for facilities for the 
testing of ores that I fitted 
up a large room behind my 
laboratory for that purpose. 
Imagine my delight when 
Wilfley came to me asking 
if he could make some ex- 
periments there. We started 
and carried them on together 
a series of tests that re- 
sulted in the Wilfley table. 
That was in 1896. 

I do not claim to have 
supplied any of the ideas; 
I was simply fortunate in be- 
ing able to assist Wilfley 














































The Divining Rod 
as an Aid to Mining 


- ye THE REALM of the mysterious—in 
that region of dispute in which strong 
but opposing opinions are held by intelli- 
gent men—may be included the divining 
rod, attention to which has been directed in 
recent years by the achievements of science 
in geophysical prospecting, explainable in 
technical language by the expert but as 
mysterious to the layman as the occasional 
success of the forked twig. 


Are we to explain dowsing in the words 
of Hamlet—that there are more things in 
heaven and earth than are dreamt of in our 
philosophy? Or are we to accept the views 
of Mr. T. A. Rickard, who contributes a 
review of a recent book on the subject, to 
appear in a forthcoming issue, that “the 
divining rod is a thing of the past; it is used 
only by persons who fool themselves or de- 
sire to deceive others. . . .”? 


The literature of dowsing has been 
combed thoroughly, beginning with ex- 
tracts from Mr. Hoover’s translation of “De 
Re Metallica’; and personal experiences 
have been injected into the account. The 
net result is to create the impression that 
though chicanery may be practiced with a 
technique that carries conviction to the on- 
lookers, the mining industries have entered 
an era of progressiveness that demands a 
scientific explanation for all material hap- 
penings. It may be added, however, that 
the explanation is not always forthcoming; 


so far as | know, it is still 
used today. The head of the 
table, the feeding side, and 
also the upper end of the 
tailing discharge were con- 
structed, as well as the water 
distributing box, almost as 
now arranged. 

Numerous adjustments and 
alterations had to be made, 
to control the throw of the 
table and to give suitable in- 
clination for the tailing tc 
discharge. At the same time, 
the concentrate or discharge 
end had to be slightly ele- 
vated and placed under con- 
trol. A short section of the 
lower side was arranged so 
that the middling could be 
laundered back to a connect- 
ing elevator wheel, which re- 
turned it to the table. By 
holding a temporary cleat 
so that most of the tailing 
would pass over it, a decided 
increase in the amount of 
concentrate and a_ cleaner 
tailing resulted. The heavier 
particles traveled forward 
while the tailings went over 
the rifflesat nearly right an- 
gles to the course of the con- 
centrate. After a few trials 
Wilfley rushed out, to return 
soon with some riffles, which 
he tacked on, of the same 


at a time when he needed 
help and had the apparatus 





but the search is being continued. 







shape, and in approximately 
the same position they occupy 
today. We determined the 








he wanted to use. It was 
gratifying to have him recognize my help and co-opera- 
tion by offering me a half interest in his patents, then 
pending, as well as in all others that might follow, if I 
would pay him one-half of his preliminary expenses, 
which he estimated to be $3,000. Although I had just 
as much faith and enthusiasm as he had in what we had 
accomplished, I was not able to accept his offer. The 
heart-breaking struggles he had passed through under- 
mined his health. 

The necessity for improved methods in ore treatment 
was evident, and Wilfley had given the subject much 
thought before disclosing his plans; indeed, he had 
visualized his general concentration devices long before 
he was able to make a demonstration of them. From his 
familiarity with jigs, he reasoned that a horizontal throw 
of the finer but heavier particles would be better than 
the vertical movements of the jig and would also provide 
for automatic collection of the separate products. If 
the jigs were doing satisfactory work on coarsely sized 
material, an additional recovery would be obtained by 
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best place to feed the table, 
and then made a series of tests to compare an unsized 
feed with one that had been sized, the latter giving the 
better results. 

I constructed a concentrate collection box, which sat- 
isfactorily dewatered the concentrate and also trapped 
the floating particles of mineral, of which there was a 
considerable amount. This, when collected, weighed, 
and assayed, showed that an additional recovery could 


-be made under suitable conditions. Wilfley knew ex- 


actly what he wanted, and had no trouble whatever in 
demonstrating the correctness of his theories. In fact, 
his patent applications had been filed previous to these 
trials. Nearly a week passed in making the preliminary 
qualitative tests. It was with great satisfaction that we 
saw how clean a separation of concentrate and tailing 
had been made. As soon as this preliminary informa- 
tion had been obtained, the experimental table was dis- 
mounted, and, as speedily as possible, a new table, 7 ft. 
long by 4 ft. wide, was built for quantitative tests, one 
on which a sample of 10 lb. could be treated. These 
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preliminary tests attracted great attention from mining 
men and other inventors, and it was evident that an 
important discovery had been made. Almost immediately, 
several other applications were made for space in my 
experimental room. With Wilfley’s approval, three other 
tables were installed; no more could be accommodated, 
and upon them some features of the Wilfley design were 
quickly adopted. 

Full-sized commercial tables were then installed in 
my larger plant at Burnham, where the Wilfley double- 
decked table and the Wilfley slimer were added shortly 
afterward. The little 7-ft. table, designed. for making 
only 10-Ib. tests, started a boom in my business, as ap- 
parently nearly every one engaged in mining wanted his 
ore tried. More business came in from all over the 
world than could be attended to as promptly as our 
clients desired. Then our ability to make confirmatory 
tests on “carload lots’ at the main plant led to a great 
increase in the general business. It did not take long 
for the. Wilfley table to become popular. Every claim 
made for it was verified, so it only remained to improve 
its construction before putting it on the market, where 
it has maintained its reputation. 

When I had to decline Wilfley’s order for a half 
interest, he gave me outright the tables for my mill and 
whatever else I wanted for my own use. I had several 
interesting experiences with the table soon after it 
came out. In northern California, I put one below a 
five-stamp mill where amalgamation was good; but the 
table gave a 30-0z. gold concentrate that otherwise would 
have been lost. In addition to this I placed a small 
amount of quicksilver in the feed box, where a ball of 
amalgam would accumulate once a week and containing 
one or two ounces of gold. In a mill of my own at 
Grants Pass, Ore., I installed a Wilfley table. In one 
short season it recovered 112 oz. of platinum, worth $20 
per ounce at that time. 

The largest installation of the tables in which I was 
interested was at Cripple Creek. On applying for a 
lease on a large tailing dump I was told that treatment 
would not pay. Assay records indicated a gold content 
of 80c. to $1 per ton, the great majority of the assays, 
however, indicating a trace of gold. I sampled the dump 
and obtained an average of $4.50 per ton. Wilfley 
put in 20 tables, and Jesse Scobey managed the plant. 
We paid a nominal royalty, the three of us being equally 
interested. Our . first carload of concentrates net- 
ted $6,000. 

Incidentally, the early work on the small experimentai 
table gave me valuable information about flotation, with 
or without oil, which will be described in another article. 
I made use of the ideas on one of the standard tables 
in my mill, recovering 66 per cent at the feed end and 
from 20 to 25 per cent at the other end. Wilfley was 
greatly interested and endorsed it highly. As the plan 
could be applied to any of his tables, he asked me to have 
it patented. When the patent was issued, several years 
later, we were both so overwhelmed with other business 
that he asked me to put it on the shelf until we could 
find a suitable lease on which it could be applied; but 
the right time never arrived, and it is still “on the shelf.” 
Henry A. Vezin designed a miniature Wilfley table to 
an exact scale. It was only 27 in. long, but it was found 
so effective that it became standard equipment in many 
laboratories. 

A. R. Wilfley was a man of fine character and tastes, 
unassuming and modest as an inventor and public bene- 
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factor, for his concentrator saved many millions of dol- 
lars. He was a genial companion and trustworthy friend. 
In June, 1924, he motored over from Whittier, where 
he was then living, to my home in Hollywood. We had 
a delightful time talking over early days in Colorado. 
Since then I have been living in British Columbia and 
never saw him again. -He died in Whittier in 1926. 
Wilfley did so much for the West that I give him a 
toast from the “Builders of the West”: 


“Long life to the hearts that are beating 
And peace to those at rest.” 


ea 


The Problem of 


International Credits 


ISCUSSING the bearing of the international cred- 

itor position of the United States upon American 
industry and trade at the twelfth annual meeting of the 
National Industrial Conference Board, Mr. Virgil 
Jordan, chief economist of the board, said: 

“In view of the vast responsibilities which rest upon 
the United States in international finance and trade, it is 
not safe or wise to rely altogether upon one or the other 
of the conflicting answers which economic theory gives to 
the difficult questions of the future, or upon the naive 
hopefulness that everything will come out right in the 
end. It has been wisely said that the best road to bank- 
ruptcy is a good tip and a fat pocketbook, and both of 
those the United States has in abundance today. 


WorRIES OF CREDITORS 


“Being the world’s greatest creditor nation involves a 
great deal of hard work and constant worry, some of 
which is done for us by the government, but most of 
which necessarily falls upon private citizens and groups 
of citizens of many different kinds. This does not 
mean that we are doomed to work like the devil to collect 
our foreign debts or to worry about how they will be paid 
back. Only very naive people trouble themselves about 
things like that, for of course these debts will never liter- 
ally be paid back. They are not debts or loans but invest- 
ments, and even in the case of war loans and reparations, 
the problem that faces us is not how to collect them but 
how to scale them down so that they can safely be 
absorbed by private investors and converted into sound 
public investments. They will be funded and refunded 
and spread over the investing public of the world, but no 
one wants them paid back ’til Judgment Day, when it 
will no longer matter whether they are or not. All that 
we are interested in is the stability of their value and 
their yield; and this means simply that we are interested 
in the business operations of which they are the basis. 
The so-called creditor position of the United States means 
simply that we have engaged on a large scale in foreign 
enterprise. Being the largest creditor nation implies the 
obligations and responsibilities of running the largest in- 
ternational business, which is the most difficult kind of 
business to conduct successfully. Historical precedent 
and current opinion are not reliable guides in a situation 
so new, vast, and complex as that which now faces us. 
We shall have to approach these problems with an open 
mind and with a desire to know fully the facts, condi- 
tions, and tendencies as they exist. Above all, we must 
be on our guard against the uplifting sentimentality 
about the duties and responsibilities of the United States 
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in relation to the welfare of the rest of the world, an 
attitude which is widely prevalent today in America in 
connection with these questions. 


Errect or Vast Go_tp HoLpIncs 


“Foremost among the matters of immediate concern 
to American industry is the intimate relation between 
American and European financial and credit conditions. 
The enormous accumulation of gold reserves in this coun- 
try is of course the most striking and obvious reflection of 
the new international economic position of the United 
States since the war. That accumulation of gold has been 
the basis of an unprecedented, one-sided, and, many 
people believe, dangerous inflation of credit in the United 
States in the last five years. At the same time there has 
developed between the Federal Reserve System and the 
central banks of the European countries a far more close 
and direct relationship and co-operation than existed be- 
fore, the object of which has been to assist in the 
stabilization of European currencies and the restoration 
of European economic life. This effort has been directed 
toward the laudable purpose of restoring the balance of 
world trade, and it has undoubtedly helped to sustain a 
high level of industrial activity in this country in many 
important industries, but it has likewise had certain un- 
foreseen, unfortunate effects. It has thrown the internal 
price relationships in this country widely out of balance, 
inflating wages and security prices, depressing commodity 
prices and narrowing profit margins in industry and 
trade, and creating maladjustments in the industrial and 
financial situation which it may be difficult to correct 
without serious disturbance. This is not said by way of 
criticism of our banking policies, but only to point out, 
through the most forcible illustration possible, the direct 
and immediate concern which American industry has in 
consequence of our new international position as it is 
reflected in the field of banking and credit. The Federal 
Reserve System is new and the technique of international 
central banking co-operation is even newer. Our experi- 
ence is short, our knowledge fragmentary in the handling 
of this gigantic new international machinery of money 
and credit. 

“The existing international financial position of the 
United States presents problems calling for the most 
careful study, and in these problems it is imperative that 
American industry and business should take a much more 
active interest than they have hitherto taken if they are 
not to learn about them only through the school of bitter 
experience.” 
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Tabular Exposition of Mining 
Operations of Premier Gold 


SUMMARY of mining operations of the Premier 
Gold Mining Company, Ltd., for 1927, compared 
with those of 1925 and 1926, follows: 


1925 1926 1927 
UIE TEED oon os os os kek icc a vase 13,500 9,409 4,816 
ens drifts and raises (ft.)........... 5,684 8,691 8,870 
Total diamond drilling to date (ft.)........... 65,082 74,491 79,307 
Total underground workings (drifts, cross cuts, 

SMD Ses e5 eG es tho a 65a eedcie a taciess 32,950 41,641 50,511 
CO NE AY SOMN)  o5 osoo swiss ic vine acne 168,557 230,987 244,172 
MOU TNO MOET BODE) on oon ois. g 6.0 s vine sisienes 55,704 122,152 147,535 
Ore shipped to Tacoma (dry tons)............ 89,219 74,361 78,358 
Ore shipped to Granby (dry Ga ousie ahs 23,634 34,474 18,279 
Table concentrates shipped (dry tons)........ : 1,328 3,293 26,051 
Flotation concentrates shipped (dry tons)..... 5,029 16,704 . 
Precipitates shipped to Selby (tons).......... 7.95 


Ounces of gold produced (total assay content). 119,725 126,324 118,842 


Ounces of silver produced (total assay content).. 2,559,192 3,187,618 3,396,082 
Pounds of lead produced...................0. 870,971 WPECSEO kon ewe 
Broken ore reserve, Dec. 31 (dry tons)......... 243,511 337,087 415,250 
AverageE. & M. J. price silver (per ounce), cents 69.06 62.107 56. 37 
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Imports and Sales of Domestic Mica 
Declined in 1927 


HE total quantity of uncut mica sold by producers 

in the United States in 1927, as reported by the 
U. S. Bureau of Mines, was 7,036 tons, valued at 
$322,621. Of this quantity 756 tons, valued at $212,482, 
was sheet mica; the rest was scrap mica. Production 
was made by eleven states: North Carolina, New 
Hampshire, South Dakota, New Mexico, Virginia, Con- 
necticut, Colorado, Maine, Georgia, Alabama, and Nevada. 


Domestic Uncut Mica Sold by Producers in the United 
States in 1926 and 1927 


-~——Sheet Mica———. -——Scrap Mica——~ 


Pounds alue Tons Value 

North Carolina: 
es ber he cers snes 700,313 $150,362 2,880 $54,048 
DN pe raictacs oti) s bidet c Gove 665,360 114,514 2,995 50,505 

New Hampshire: 
SRR rere 1,371,890 235,890 1,738 38,213 
Nara isa ciel cisas oa 2 720,219 78,849 1,284 22,909 

Other States: (a) 
DON ig Gos Sard his 60, Wane 53,852 8,108 1,437 27,699 
WEMicccshec case edu. 126,913 19,119 2,001 - 36,725 


(a) Alabama, Colorado, Connecticut, Georgia, Maine, Nevada, New Mexico 
South Carolina, South Dakota and Virginia. 

Total sales of uncut sheet mica in 1927 showed a 
decrease of 30 per cent in quantity and 47 per cent in 
value, compared with 1926. The total scrap mica sold 
showed a decrease of 11 per cent in quantity and 19 
per cent in value, compared with 1926. 

The average value per pound of all sheet mica sold 
in the United States in 1927 was about 14c., compared 
with 18c. in 1926; and the average value of scrap mica 
was about $18 a ton in 1927, compared with $19 a ton 
in 1926. 

Imports of mica for consumption were 3,459,647 Ib., 
valued at $1,630,309. Corresponding figures for 1926 
were 6,318, 096 Ib., valued at $2,450,834. 





United States Produced a Third of Its 


Quicksilver Requirements Last Year 

RODUCTION of mercury in the United States in 

1927 amounted to 11,276 flasks of 75 lb. each, com- 
pared with 7,642 flasks in 1926, according to figures com- 
piled by the U. S. Bureau of Mines. Production was 
distributed as follows: California, 5,748 flasks; Nevada, 
425; Oregon, 2,082; Washington, 566; and Alaska, Ari- 
zona, and Texas, 2,455 flasks. Comparative figures for 


1926 are: California, 5,726 flasks; Idaho, 6; Nevada, - 


197 ; Washington, 489; and Alaska, Arizona, and Texas, 
1,224 flasks. A large part of the production from Nevada 
in 1926 was from secondary sources. ‘This production 
has been excluded from the 1927 figures, so that the in- 
crease in Nevada’s production is larger than indicated. 

The average price of mercury at New York for 1927 
is quoted as $118.16 per flask of 76 lb., equivalent to 
$116.60 per flask of 75 lb. The average quotation for 
75-lb. flasks for 1926 was $91.90. . 

In 1927, a total of 24,650 flasks of mercury, valued at 
$2,189,495, was imported, compared with 28,614 flasks, 
valued at $1,971,458, in 1926. Of the 24,650 flasks im- 
ported in 1927, 13,663 flasks were derived from Spain, 
9,089 flasks from Italy, 1,843 flasks from Mexico, 51 
flasks from Netherlands, and 4 flasks from Chile. In 
1926, a total of 14,117 flasks came from Spain, 11,768 
flasks from Italy, and 2,729 flasks from other countries. 

On Dec. 31, 1927, there were 5,736 flasks of mercury 
in bonded warehouse, compared with 2,277 flasks at the 
end of 1926. 
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COMMENT and CRITICISM 


UNSET at Douglas, Arizona—On 

the left is the Copper Queen smelter 
of the Phelps Dodge Corporation. From 
left to right the stacks are: roaster- 
reverberatory brick stack of the new 
copper smelter; brick stack of the old 
roasters and reverberatories now part 
of the lead plant; small brick power- 
house stack; and metal converter stack 
(also from old blast furnaces). With 


reference to the tall stack,, which is 
350 ft. high, notice the horizontal flue 
from the Cottrell above the roasters, 
giving some impression of the height 
of this most modern and unique plant. 
Below it the flue connection of the 
waste-heat boiler is visible. The goose- 
necks are part of the old blast furnaces 
and are directly over the converters. 
The smelter on the right is that of the 





Calumet & Arizona Mining Company. 
From left to right the stacks are: con- 
verters, reverberatories (also old blast 
furnaces and roasters), all of steel. The 
last two are 300 ft. high. Bisbee is in 
the hills behind the Copper Queen 
stacks. The photograph from which the 
illustration is reproduced was made near 
the international line boundary between 
Arizona and Sonora, Mexico. 





California State Corporation 
Department 


‘THE EpItTor: 

Sir—In your issue of May 26, 1928, 
the representatives of the California 
State Corporation Department, speaking 
before the San Francisco section of the 
A.I.M.E. at its meeting on May 8, 1928, 
said that the policy of the department 
is not “to obstruct or harass legitimate 
enterprise.” Nevertheless, it does ob- 
struct and place obstacles in the way of 
the small mine owner seeking to raise 
funds for development. 

The department asks for a report on 
the property by an engineer of recog- 
nized standing. Well and good. But 
who is going to judge the ability of the 


engineer making the examination—the 


Corporation Department? It is appar- 
ent that unless the owner can afford 
to hire an engineer of standing to make 
an examination of his property, he will 
be delayed in obtaining a permit to sell 
stock, regardless of his own ability as 
an engineer or practical miner. 

The department states that “the prin- 
cipal reason for the decline in mining 
is that property owners hold out for 
excessive prices, or excessive pay- 
ments.” Can anyone conversant with 
the mining industry of California doubt 
for an instant which would be the more 
responsible for the decline in mining in 
that state—the mining property owner 
or the California State Corporation De- 
partment ? 

The department characterizes Weepah 
as “a typical swindling boom.” The 
truth is: there was no attempt by the 
locators at Weepah, or the people of 
Tonopah, to swindle anyone. A pocket 
of rich ore was found at Weepah, and 


some of it was displayed in Tonopah. 
The newspapers did the rest. They 
made the real boom; and these were 
papers outside the State of Nevada. 

And now the department needs addi- 
tional teeth and a fighting lawyer force, 
presumably to do battle with the so- 
called “out-and-out promoter,” but in 
the melée the struggling owner with a 
property in the prospective stage will 
be trampled under foot. 

Tonopah, Nev. ALBERT F. STONE. 


[It is of interest to record that on 
May 23, 1928, the jury in the Julian 
Petroleum stock overissue and _ con- 
spiracy case returned a verdict of not 
guilty on both counts for all seven 
defendants in the case after a pro- 
tracted trial of almost five months. The 
overissue of Julian Petroleum stock is 
said to have amounted to almost 
5,000,000 shares. This is a_ serious 
travesty. Is it possible for responsible 
officers of a company to overissue and 
to pass on to the unsuspecting public 
millions of shares in excess of its legal 
authorization and to get away with such 
a fraud? Yes, for this is precisely what 
has happened in California. — Eprror. | 


* * %* * 


Fine Grinding and Flotation 
Tue Epitor: 

Sir—In your Feb. 18 issue appears 
an article in which I consider certain 
statements may be misinterpreted. 

Mr. J. Herman, in quoting from Mr. 
A. James’s article in the issue of Dec. 
24, 1927, states that: 

“Mr. James mentions an _ instance 
where grinding 77 per cent through 200 
mesh with one type of crushing was 
not as good as grinding 71 per cent 
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through 200 mesh with another type of 
crushing, because the latter had a larger 
amount ground to desirable intermediate 
sizes and less of the excessively fine and 
the excessively coarse.” 

Now, this is not the true quotation 
from A. James’s article and very far 
from its implied meaning. Mr. James, 
in referring to the excellent paper writ- 
ten by Mr. C. Davis and his associates, 
stated that : 

“Davis demonstrated that his material 
crushed at 71.4 per cent through 200 
mesh yielded a better extraction than the 
former standard method yielding 77 per 
cent through 200, the gain being from 
the finer crushing of the intermediate 
sand. . Ultimately we expect him to 
make economies and return to 77 
per cent minus 200 at a cheaper cost.” 

Plainly Mr. James did not refer to 
there being an excessive amount of fine 
material produced, even when 77 per 
cent of the finished product passes 200 
mesh, nor does he in any way attribute 
the higher recovery to the fact that in 
the 71 per cent product there was less 
of the extremely fine material. On the 
other hand, he plainly asserts that the 
gain is due to the finer crushing of the 
intermediate sand, and that, maintaining 
this condition, a return to even a greater 
degree of sliming (fixed nominally at 
77 per cent through 200 mesh) would be 
even better practice. This discussion 
concerning degree of crushing and its 
influence on recoveries centers about 
cyanide practice. 

Mr. Herman then abruptly changes 
from the cyanide to the flotation process 
and attempts to apply the conclusions 
that he arrived at in the former practice 
to that of the latter process. 

The statement that “there are few, if 
any, instances in metallurgy where it 
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Crushing and Recovery by Flotation 


Test No. |, Test No. 2, Test No. 3, Test No. 4, Test No. 5, Test No. 6° 
Per Cent Per Cent Per Cent Per Cent Per Cent Per Cent 
Wt. Rec. Wt. Rec. Wt. Rec. Wt. Rec. Wt. Rec. Wt. Rec. 
Mesh (I.M.M.) 
+ 50 Ii. 16.0 4.9 16.0 2.1 20.0 6 23.5 Ree eas OF oh 
-~50 + 80 17.7 56.0 18.3 60.5 14.2 58.0 2.7 6i6 8.0 59.0 2.9 48.5 
- 80 +120 10.6 86.0 1z.5 38.5 13.4 87.5 13.0 85.5 11.4 83.0 6.1 82.5 
—120 +200 8.2 93.0 o,3 92.9 10.5 94.0 8.8 91.0 8.4 92.0 9.5 90.0 
—200 527.3 5 54.8 97.0 59.8 97.8 63.9 98.0 1.5 98.3 81.0 99.5 


would be desirable that all material 
should pass 200 mesh” is open to dis- 
cussion. To demonstrate the effect of 
the degree of comminution upon flota- 
tion recoveries, six samples of North 
Lyell ore having the same composition 
were floated under exactly the same con- 
ditions save that the degree of crushing 
varied progressively. The sliming was 
done in an experimental Marcy mill. 
The accompanying table showing the 
degree of crushing and the percentage 
recoveries obtained on the individual 
meshes plainly demonstrates the effect 
of finer ‘grinding. 

It will be observed that as the slim- 
ing effect (conveniently measured by 
the percentage of through 200-mesh ma- 
terial) increases, the recovery on this 
individual mesh progressively increases, 
but the recovery on the intermediate 
meshes remains practically constant. 
There is no suggestion here that exces- 
sive sliming is detrimental to recoveries. 
The tests clearly demonstrate that the 
greater the crushing effect carried out 
on the “desirable intermediate sizes,” 
the higher would be the recovery. 

The general tendency of grinding 
practice for flotation in recent years has 
been toward the higher percentage of 
minus-200-mesh material in the feed; 
and, as this is a costly process, it is 
only fair to assume that these changes 
have been planned by men who are con- 
versant with all data concerning the 
relationship between the cost of grind- 
ing and the greater recovery obtained 
thereby. This general change must 
have been accompanied by a greater 
over-all recovery. 

M. E. PLayrorp. 

(Queenstown, Tasmania. 


[Mr. Playford’s comments, substan- 
tiated as they are by experimental data, 
are worthy of close attention. Oppor- 
tunity may. be taken, however, to make 
a plea for the use of standard screens 
for work of this character. The in- 
troduction of the I.M.M. series in 1907 
—a series that is used by Mr. Play- 
ford—served its purpose as an early 
step in standardization and as a praise- 
worthy effort to secure uniformity. 
Subsequent developments, however, in- 
dicated that the selection of a wire 
approximating the size of the aperture 
was illogical from more than one stand- 
point. Such a series lacks any fixed 
ratio in its variations. Moreover, in 
the larger sizes a thickness of wire is 
necessary that is out of all proportion 
to mechanical requirements. A screen 
constructed with so much “dead” space 
clogs much more readily than does one 
in the construction of which wires of 
normal size have been used. The lack 
of fixed ratio in the openings, however, 
is the serious objection. Thus, when 
Mr. Playford mentions 80 mesh, I.M.M., 
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he refers to an aperture of 0.157 mm.; 
whereas in a standard 80-mesh screen, 
such as the Tyler, the aperture is 0.175 
mm. A mention of mesh therefore 
means nothing unless the name of the 
series is given, which Mr. Playford has 


‘been careful to do. It is earnestly 


hoped, however, that the time may not 
be far distant, when international uni- 
formity in the statement of screening 
analyses will be attained by a general 
acceptance and use of a series accepted 
as standard.—Enprror. | 





* * * 


Financing the Small Mine— 
A Problem 


THe Epiror: 

Sir—The following letter and con- 
tract were received recently from a Los 
Angeles “engineer,” mine broker, and 
real-estate expert. As a method of 
approach to an Arizona prospector of 
normal intelligence, it will doubtless 
prove of interest to many of your 
readers: 

“On further thought you might sug- 
gest to the owner of the mine 
that he can have his choice in taking 
stock in my company or half stock and 
half cash in royalty, subject to his dis- 
cretion. I also make mention that my 
company has several millions in actual 
assets of unusual and exceptional high- 
grade properties, that it has no equal 
on the Pacific Coast. I wish also to 
add that our stock will be listed and 
worth no less than $1.50 within six 
months from beginning of operations, 
and within one year we guarantee it to 
be worth $2. This may be of interest 
to you to know. In engineering ability, 
where experience and practical knowl- 
edge in the chemistry and metallurgy 
world is essential and imperative to suc- 
cessful attainment of any high endeavor, 
we have it. Therefore, there will be no 
experimental stages to pass through, no 
blunders, and no mistakes to pay for, 
which has caused many a company to 
abandon operations, all for the want 
of this specific knowledge. : 
We are masters of our profession and 
stand ready to challe nge the scientific 
metallurgical profession in America on 
such matters. These are broad asser- 
tions, but we know whereof we speak. 
I merely mention these facts which are 
based on past records and from actual 
productive facts and of record. There- 
fore if we take over the mine, it will be 
a ‘go’ beyond any and all doubts.” 

The contract, setting forth the spe- 
cific points to be agreed on in signing 
over the mine, is as follows: 


“In reference to and conforming with 
our several conversations in respect to 
the mine under consideration, will say, 


that after reading the descriptive report, 


have concluded to make a suggestive 
plan whereby something might be 
worked out to put the property into 
production, provided of course the owner 
of the mine will consider a straight 
royalty basis. 

“First: Due to the fact that it will be 
necessary to make a thorough exam- 
ination of the mine before entering unto 
a binding Agreement, prepared as an 
Operating and Purchasing Contract, 
and to begin operations the following 
conditions : 


“Second: After examination, we agree 
to provide a correct flow sheet for a 
complete extraction at an economic cost, 
and to work the property continuously, 
subject of course to unforeseen hap- 
penings and delays beyond human con- 
trol, and to spend no less than $500 per 
month for the first six months, to bring 
the mine up to its full capacity of pro- 
duction in the shortest time possible. 


“Third: To equip the mine with a 
more modern and scientific reduction 
works, to handle no less than 50 tons 
crude ore per day as its first unit. 


“Fourth: Title records to be placed 
with an escrow agent agreeable to both 
parties, together with the operating and 
purchasing contract, whereby both par- 
ties qualify in said escrow. The titles 
to remain the property of the owner 
until he has received the full price of 
the mine, when said titles shall pass to 
the operators and purchasers in fee. 


“Fifth: The royalty shall be 20 per 
cent of the net returns on all ore dis- 
posed of by shipping, concentration, or 
otherwise treated. It will require no 
less than 90 days to begin operations 
after signing of the agreement. It will 
be agreeable that the owner remain with 
our company for the first six months, at 
the mine in assisting in any capacity 
that the consulting engineer might dele- 
gate him to under certain work carrying 
out specification.” 


This gem is too good to ignore, espe- 
cially in regard to the claims made by 
so-called “masters of our profession,” 
who “challenge the scientific metal- 
lurgical profession of America in such 
matters.” Kk. Hepaurs. 

Kingman, Ariz. 


+ x * 


Scope for Countercurrent 
Decantation 


Tue Epitor: 

Sir—We are successfully (90 to 94 
per cent extraction) cyaniding an ore 
by the countercurrent process, using 
pachucas and Dorr thickeners and 
grinding the ore to pass a 30-mesh 
screen (0.015 in.). Not only this, but 
we are able to operate by grinding dur- 
ing only one shift. 

This may be a new idea for the own- 
ers of small mines who imagine that the 
all-sliming countercurrent system re- 
quires that ore be ground to minus 200 
mesh. ALGERNON DEL Mar. 

Victorville, Calif. 
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Consultation 





Arcadian Consolidated and the 
Boston Stock Exchange 


“For several weeks shares of the 
Arcadian Consolidated Mining Company 
were not quoted on the Boston Stock 
Exchange. Can you give me any explana- 
tion of this discontinuance?” 

Trading in shares of the Arcadian 
Consolidated Mining Company was sus- 
pended on Feb. 28, 1928. Soon there- 
after a circular was distributed from 
the office of the secretary of the Boston 
Stock Exchange, in which reasons for 
the cessation in trading of this stock 
were set forth. Extracts from the cir- 
cular follow: 

“The Committee of the Exchange 
came to the conclusion that improper 
use of the facilities of the Boston Stock 
Exchange was being made by parties 
who had secured options to purchase 
treasury stock of Arcadian Consoli- 
dated at varying prices, but all under 
$1 a share; that the rapid advance in 
the quoted prices of the stock could not 
be accounted for by any development at 
the mine. The committee was, there- 
fore, forced to the conclusion that prices 
were being made on the exchange to be 
used as a basis for making sales by those 
directly or indirectly interested in the 
options. We believed, and are still of 
the opinion, that this unnatural situation 
is against public interest and we felt 
obliged to make every effort to re- 
lieve it.” 

Since then the matter has been ad- 
justed and quotations resumed. 


*” * * 


What Is Calatom? 


“Can you possibly tell me anything 
about a product known as ‘Calatom,’ for 
use in water-proofing cement?” 


“Calatom” is a trade name for the 
brand of diatomite produced and sold by 
the Tamms Silica Company, Chicago. 
Diatomite has been finding particular 
favor, in recent years, among concrete 
and cement users. It is claimed that it 
increases the strength of concrete, elimi- 
nates water stains and increases water 
resistance, makes the admixture more 
workable, and prevents checking and 
cracking. 


* * * 


Methods of Milling Fluorspar 


“IT am anxious to obtain data on existing 
processes for beneficiating ores of fluor- 
spar? I have heard of one scheme whereby 
the crude ore is crushed, decrepitated, and 
the fluorspar then separated from quartz 
and other impurities in an air centrifuge. 
Is this a standard method of treatment, and 
are there others being used on a commercial 
scale? Please supply a short bibliography 
on the subject.” 


Evidently you are not familiar with 
the excellent bulletin published last year 
by the U. S. Bureau of Mines on this 
subject. This was written by Raymond 


B. Ladoo, and is entitled “Fluorspar, 


Its Mining, Milling, and Utilization, 
With a Chapter on Cryolite.” Requests 
should be addressed to the Superin- 
tendent of Documents, Washington, 
D. C., enclosing 35¢. in coin, for Bul- 
letin 244. This bulletin, which is of 
185 pages, will answer all questions. 
It should be noted that most concen- 
tration processes for fluorspar employ 
tables or jigs, or both. The decrepita- 
tion method, mentioned on page 45 of 
the bulletin; is not standard, but has 
been used at the Rock Candy mill, in 
British Columbia. Separation in an 
air centrifuge is unknown to us, but if 
it has been applied on a commercial 
scale, perhaps some of our readers can 
tell us of the results secured. 


* * * 


American Mining Companies 


in Russia 
“TI would like to know if any American 
mining companies have’ grants from 
Russia.” 


The only American mining company 
that comes to mind as now operating 
a concession in Russia is the Georgian 
Manganese Company, Ltd., 26 Broad- 
way, New York City. This company is 
exploiting the manganese deposits of 
Tchiatouri, in the Kutais government, 
on the south side of the Caucasus Moun- 
tains in southern Russia. 


* * * 


Sawdust for Flotation 


“Can you give me any further informa- 
tion regarding the use of sawdust in flota- 
tion, other than that contained in your 
issue of Oct. 22, 1927?” 

We have no record of sawdust being 
used on a commercial scale, but the 
inventor, Joseph Lane, Cinco Minas 
Company, Magdalena, State of Jalisco, 
Mexico, claims excellent results in tests. 
Pine sawdust is preferred and it must 
be finely ground. From 1 to 4 lb. per 
ton of ore is added to the ball mill in 
which the ore is ground, preferably by 
means of a small screw feeder over the 
scoop of the ball mill. From 80 to 90 
per cent recoveries on gold, silver, lead, 
and copper ores are claimed, without 
re-cleaning. In selective flotation of 
lead-zine ores, it is asserted that no 
additional sawdust need be added to the 
lead tailing for the zinc float. The 
sawdust supplants pine oil only; the 
other customary reagents, such as 
cyanide, zinc sulphate, copper sulphate, 
carbonate of soda or lime, and xanthate, 
must be added in amounts determined 
by trial on the particular ore treated. 
On one sample of lead-zinc ore, the 
inventor used the following reagents for 
the lead flotation: 3 lb. per ton saw- 
dust; 0.1 thiocarbanalid; 0.7 sodium 
cyanide; 0.7 zinc sulphate; 1.0 sodium 
bicarbonate; 0.1 xanthate. For the zinc 
flotation, 0.5 lb. copper sulphate; and 
0.2 xanthate. Application for a patent 
has been made. 
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By the Way 


Advancing the Work 


P= RED MALOY sells rock 
drills in Mexico for the Chicago- 
Pneumatic Tool Company, but he used 
to be a churn driller. According to him, 
he was the greatest driller, in point of 
footage, that ever operated. But he tells 
a story of a churn-drill sampler who had 
it on him—a little. Pima had worked a 
pretty good shift, and had about thirty 
feet of hole. It suddenly occurred to 
him that the sampler had not been con- 
spicuous by his activity, and looking 
around he spied this individual calmly 
reposing, with his head on the anvil 
block. He walked over and kicked him. 

“Hey, you!” he yelled, “wake up and 
take a sample!” 

The sampler grunted and turned over. 

“Go on and make some hole, brother,” 
he answered; “I’m forty feet ahead of 
you now.” 





* * * 


Calling a Spade a Spade 


N ITS COMMENT on the market 

for metal-mining shares in Utah, the 
Salt Lake Tribune established a record 
for frankness that is novel in the ex- 
treme. After telling how Tintic Stand- 
ard had moved up to $14 on the strength 
of news that the company’s subsidiary, 
Eureka Standard, was about to enter 
the ranks of the producers; how Silver 
King Coalition, Walker, North Lily, 
and Rico Argentine were strong; and 
how Chief Consolidated had declined 
slightly—after chronicling these items 
regarding well-known companies the 
Tribune says: 

*“Manipulated stocks, Utah Lead and 
Tintic Giant, moved up. The first to 
$5.15 and the latter to $2.20, on trading 
of over 90,000 shares. Market followers, 
however, are not prone to get excited 
over the quotations of these stocks, 
knowing that sales are registered in Salt 
Lake primarily for the purpose of selling 
the stock in the East to the uninitiated.” 

Imagine, goods friends, the Wall 
Street Journal saying anything like this 
about a stock listed on the New York 
Stock Exchange! . 


* * * 


Californian Dante Returns 
to Barstow 


EPRINT of a news item from the 
Barstow (Calif.) Times by the 
New York Evening Post has brought 
to our attention a most remarkable, not 
to say funereal, example of the. nomen- 
clature employed in a mining district. 
It reads: 

“Bill Jarrett has just returned to 
Barstow from the Death Valley country. 
Bill worked for six weeks on the grave- 
yard shift for the Corpse Mining Com- 
pany in the Coffin mine, located in Dead 
Man’s Canyon in Funeral Range at the 
end of Death Valley. Bill is leaving 
next week for a prospecting trip to the 
oe Playground in Hell’s Half 

cre.” 
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INDUSTRIAL PROGRESS 





Some New Refractories Now in Process 
of Development 


In Particular, Cyanite 


ips DEVELOPING a refractory that 


will more adequately meet a given 


_service, the service itself mus. be studied 


as well as the refractory. Relatively 
few service requirements have been met 
in a specific way, in the opinion of 
G. A. Bole, of the Engineering Ex- 
periment Station of Ohio State Uni- 
versity (Columbus). For most prac- 
tices refractories have not been well 
standardized, he says. In a_ paper 
presented on Dec. 6 last before the 
American Refractories Institute and the 
American Institute of Chemical En- 
gineers, he made certain interesting 
suggestions with respect to several 
different fields of refractory application. 
His discussion is presented, somewhat 
abbreviated, in the following  para- 
graphs: 


Aluminous Refractories 
THe DIASPORE TYPE 


Aluminous refractories have made 
great strides during the last few years. 
The commercial development of the di- 
aspores of Missouri has created a new 
type of refractory which has_ been 
satisfactory in several fields. In a num- 
ber of services diaspore refractories are 
accepted as a standard type. Diaspore, 
however, has the undesirable property 
of shrinking over a long period of serv- 
ice. The lack of adequate research in 
the early stages of its development has 
handicapped its early acceptance in 
many fields where its chemical and min- 
eral constitution would appear to rec- 
ommend its use. 

The diaspores of Missouri are really 
diaspore clays rather than diaspore, if 
we mean by that term a_ hydrated 
alumina of the formula AI,O,:H,O. 
These deposits consist of the mineral 
diaspore bonded with clay substance. 
the predominant minerals of which are 
kaolinite and the hydro micas. Con- 
siderable titania and iron oxide are 
usually present. The diaspore clays 
contain diaspore in a very highly sub- 
divided state (cryptocrystalline). Owing 
to the fact that diaspore with a specific 
gravity of 3.35 normally inverts slowly 
at a high temperature to alpha corun- 
dum with a specific gravity of 4, dias- 
pore refractories undergo a_ gradual 
shrinkage over a long period of time, 
as above stated, under high temperature 
condition. It is only recently that any 
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attempt has been made commercially to 
calcine the diaspore to a sufficiently high 
temperature for the necessary time even 
to start the inversion. The use of cat- 
alysts (mineralizers) to accelerate the 
transition of diaspore to alpha corundum 
has not been systematically s‘udied, 
although some progress has been made 
in research. Corundum, however, oc- 
curs in a second modification—namely, 
beta corundum, which mineral has about 
the same specific gravity as diaspore. 
If a catalyst could be found which 
would bring about the transition of di- 
aspore to beta corundum, the afer 
shrinkage would be reduced to that due 
to the closing of the pore volume and 
the interface tension effects to which 
any clay refractory is subject when an 
interstitial glass is developed. The main 
objection to this idea, assuming that a 
catalyst could be found, appears to be 
that the presence of lime and silica are 
reported by Rankin and Merwin to 
cause alumina to separate from a melt, 
in the form of alpha corundum. Such 
transitions, with their accompanying 
volume changes, would probably cause 
spalling. The real advantages of a 
beta-corundum refractory appear to be 
in services where slag action is not a 
major factor. Granting these limita- 
tions, such a development would open 
entirely new fields for diaspore refrac- 
tories. 
THE MULLITE TyPE 

Other types of aluminous refractor- 
ies which are being developed can be 
grouped under the general head of 
“mullite” refractories. Mullite is a 
silicate of aluminum with an oxide ratio 
of 3Al,O,:2Si0.,. The properties 
which this mineral develops when 
present in a refractory appear to suit 
it to many services. The outstanding 
properties of all mullite refractories are 
high refractoriness (P. C. E. or pyro- 
metric cone equivalent value), con- 
stancy of volume, and rigidity at high 
temperatures. 

Mullite has been present in clay re- 
fractories ever since clavs were first 
used to resist heat. Any clay refractory 
when put in service develops mullite as 
the chief mineral when brought in con- 
tact with slags of almost any sort. A 
conscious effort, however, to develop 
mullite in a refractory has been made 
only in the last few vears. 
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As the result of considerable research 
work, it has been shown that mullite 
refractories can be made in two general 
ways: first, by fusing together in an 
electric furnace the component constitu- 
ents—alumina and silica—in the desired 
proportions. The melt is cast in sand 
molds and the shape so formed is used, 
or ingots are crushed and a binder is 
used to form shapes which are re-fired 
to the desired temperature. The second 
method for obtaining a mullite refrac- 
tory, or a refractory high in mullite, 
is to secure a mineral which will invert 
to mullite upon heating. There are 
several common minerals which exhibit 
this property—namely, andalusite, silli- 
manite, cyanite, and dumortierite. 

Andalusite (AIl,0O,:SiO,) has been 
used for several years in the manufac- 
ture of spark plugs under the name 
of sillimanite porcelain. Dumortierite. 
an alumino-boro-silicate, has been used 
for the same purpose and, to some 
extent, as a raw material for the fabri- 
cation of kiln furniture. So far as is 
known, these minerals occur in com- 
mercial quantities in this country only 
in California. and Nevada. 

Natural sillimanite has not been dis- 
covered in commercial quantities except 
in remote regions of India. 

Cyanite occurs in unknown quantities 
in several Pacific Coast and Rocky 
Mountain states, in the Inyo range in 
California, and in abundance at several 
points along the Appalachian plateau. 
Rock made up largely of cyanite, but 
usually containing andalusite and even 
sillimanite, is found in India in abun- 
dance and is shipped to this country, 
where it is made into refractories. All 
four of these minerals invert, upon the 
necessary heat treatment, to mullite and 
a highly siliceous glass. Andalusite and 
sillimanite undergo only a slight volume 
change, whereas cyanite goes from a 
specific gravity of 3.60 to 3.10, thus 
producing a 15-per cent increase in 
volume. The invers‘on in each case 
is fairly rapid at 2,400 deg. to 2,600 deg. 
F. and varies with the mineral. 

The Indian cyanite differs from our 
American rock in that it occurs in 
massive form of practically pure mullite- 
forming minerals, whereas the domestic 
mineral usually occurs in a gneiss or 
a schist in which the cyanite content 
varies from only a few per cent to pure 
cyanite, forming -beautiful gem-like 
crystals. 

The extensive known deposits along 
the Appalachian highlands cluster 
around Pamplin, Va., Burnsville, N. C., 
and Blairsville, Ga. There are millions 
of tons, according to conservative esti- 
mates, on several properties in these 
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districts. The rock will vary all the 
way from only a few scattered crystals 
in the country rock through rock in 
which cyanite is the dominant mineral. 
On practically all of these properties 
some nearly pure cyanite is found in 
ledge rock and in boulder form. Such 
occurrences are relatively rare. When 
cyanite is produced in a large way it will 
be by concentration and not by quarry- 
ing a high-grade stone, although it is 
possible that a considerable supply of 
fair-grade material could be collected 
in much the same way as a large part of 
the feldspar is now being secured. 

The domestic rock is worked much 
the same as other ore-bearing rock. 
Cyanite is concentrated in California 
near Death Valley. A plant at Pamp- 
lin, Va., operating on a quartz schist, 
is concentrating by a wet tabling proc- 
ess, preceded by classification. It is 
proposed to handle the North Carolina 
gneiss by a combination table and 
electro-magnetic process with or with- 
out classification. It appears that a 
high-grade product can be secured from 
all these localities, provided the crude 
concentrates are processed sufficiently. 
The quality will depend upon the num- 
ber of times the process is repeated, and 
the selling price will be governed ac- 
cordingly. The price at which cyanite 
will ultimately be produced will depend 
upon the richness of the rock from 
which it is concentrated, the ease of 
separation from the accompanying min- 
erals, the purity demanded, and the 
quantity produced. 

Cyanite is used in two-different ways 
as a base material—namely, (a) as a 
bond developer, in which application 
it is finely ground and displaces some 
of the bond clay in a batch mix, and 
(b) as a grog, in which use it displaces 
the non-plastic. Cyanite has been used 
with success as a bond developer in 
sagger mixes, but has been used very 
largely as a grog in refractory shapes. 
It seems probable that the Indian cy- 
anite will make a better grog than the 
American cyanite, but the reverse is 
probably true when it is used as material 
for developing a bond. This opinion 
is based upon the fact that the crystal 
structure of the Indian cyanite is a matt 
of finely interwoven crystals which 
cause little rupture to the calcined mass. 
The American mineral, however, has a 
parallel cleavage and is more easily 
shattered into needle-like splints when 
calcined. These splints disseminate 
through the mix and act as nuclei for 
the development of mullite growth as 
soon as a glass phase appears. 

Cyanite refractories, when properly 
compounded and fired to a high temper- 
ature, as stated above, possess a marked 
constancy of volume. Brick have been 
reheated for five hours at a temperature 
of 2,800 deg. F., and have shown no 
linear change. Under load of 25 lb. per 
square inch at 2,750 deg. F., a brick 
shows less than 2 per cent linear change, 
whereas the best grade of flint clay 
brick will show 4 per.cent or more 
change under like conditions. 

A cyanite diaspore clay brick sus- 
pended between two high-grade silica 


bricks was perfectly rigid after the 
silica brick had collapsed under-a heat 
treatment corresponding to Cone 32 
(3,092 deg. F.). 

Such evidence as the above led to 
a rather systematic investigation of 
cyanite-diaspore clay refractories in the 
Bureau of Mines. (H. C. Harrison, 
“Cyanite-Clay Refractories—I,” Journal 
of the American Ceramics Society, 9 
(5), 257-71, 1925.) 

Apparently the chief advantage of 
cyanite refractories over the diaspore 
types is due to the fact that mullite is 
developed more readily at the refrac- 
tory-slag interface, which mineral is 
quite resistant to acid slags. The mul- 
lite structure develops in service at the 
slagged end of the brick, even though 
the brick has not originally been fired to 
a sufficiently high temperature to de- 
velop a _ good structure. Corundum 
makes its appearance as a separate min- 
eral phase only when the composition 
ot the refractory approaches the mullite 
ratio. 

It is to be expected that a _ well- 
crystallized and quite acid refractory 
such as mullite will react readily and 
oftentimes abruptly with basic minerals, 
which fact will account for many of the 
conflicting reports in regard to its suc- 


a 


PATENTS 

Furnace. No. 1,670,295. May 22, 1928. 
E. G. Bailey, assignor to Fuller Lehigh 
Company. 

Tin AND ARSENIC SEPARATION. No. 
1,670,307. May 22, 1928. William T. Little, 
Westfield, N. J. 

A process of separating sodium stannate 
from sodium arsenate by leaching with a 
liquid sufficiently high in temperature to 
melt the latter. 

Arr Fitter. No. 1,670,348. May 22, 
1928. George Hain, Oelwein, Lowa. 

Rock Dritt Vatve.~No. 1,670,367. May 
22, 1928. Earl B. Lear, assignor to Inger- 
soll-Rand Company. 

CrusHER. No. 1,670,748. May 22, 1928. 
Harry J. Shelton, University City, Mo. 

Rorary Dritv. No. 1,670,808. May 22, 
1928. Charles C. Hansen, assignor to 
Ingersoll-Rand Company. 

DEMOUNTABLE Dri Bit. No. 1,670,896. 
May 22, 1928. Joseph Maickel and Robert 
L. Dyas, assignors to Hawkesworth Drill 
Company, Butte, Mont. 

REDUCING METALLIC SULPHIDES. No. 
1,671,003. May 22, 1928. Aharon Bagh- 
dasar Baghdasarian, Huntington, W. Va. 

The method consists in chlorinating the 
sulphides at suitable temperatures, forming 
metallic chlorides, and reducing the latter 
with hydrogen. 

EXTRACTING METALLIC NICKEL. No. 
1,671,004. May 22, 1928. Aharon Bagh- 
dasar Baghdasarian, Huntington, W. Va. 

GRANULATING Metat. No. 1,671,683. 
May 29, 1928. Emil Podszus, assignor to 
Hartstoff-Metall Aktiengesellschaft, Ber- 
lin-Copenick, Germany. 

The patent covers a method and device 
for producing finely granulated bodies from 
molten metal. 


Fioration. No. 1,671,698. May 29, 1928. 
T. S. Carnahan, assignor to Union Miniére 
du Haut-Katanga, Belgian Congo. 

This covers a process of froth flotation 
consisting in adding to a pulp of oxidized 
ores a mixture of palm oil and oleic acid 
in the proportion of one to four parts of 
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cess in service. The greatest drawback 
to properly fabricated high-mullite re- 
fractories becoming the universally pre- 
ferred type of acid refractory appears to 
be the fact that mullite takes iron oxide 
into solid solution, thus lowering the 
melting point of the crystal. Just how 
far this fact is going to limit its applica- 
tion is at present unknown. 

The main requisite for a good cyanite 
refractory, as is the case with almost all 
other refractories, is that it be subjected 
to a firing condition which will develop 
the bond properly. 

Resistance to spalling and resistance 
to slag penetration are conflicting prop- 
erties in a fireclay brick. This fact does 
not hold so rigidly for cyanite brick, 
owing to the stronger structure that can 
be developed in the latter without devel- 
oping a glass bond so largely as is the 
case in firebrick. 

Cyanite refractories are still in the 
investigational stage, but appear to 
offer much promise. Several of the 
larger refractories companies, potteries, 
crucible manufacturers, and glass com- 
panies are reported to be trying out the 
material, and at least two concerns have 
reached the stage where they are offer- 
ing a commercial product. 

(To be concluded ) 





palm oil to one part of oleic acid, and then 
treating the mixture to form a froth carry- 
ing the oxidized values, and subsequently 
separating the froth. 

PHospHATE. No. 1,671,765. May 29, 
1928. G. T. Harned, assignor to The Phos- 
phate Mining Company, New York. 

Biastinc Exprostve. No. 1,671,793. 
May 29, 1928. Buren I. Stoops, assignor 
to Hercules Powder Company, Wilming- 
ton, Del. 





INDUSTRIAL NOTES 


J. R. Allison is now in the Pittsburgh 
office (406 Bessemer Building) of the 
C. C. Bartlett & Snow Company. 

H. R. Sykes has been made manager 
of sales of the locomotive division of 
the Cincinnati Car Company. 

J. H. Phinney has been appointed 
exclusive representative in eastern 
Michigan for the Magnetic Manu- 
facturing Company, of Milwaukee. His 
headquarters will be at 420 U. S. 
Mortgage Building, Detroit. 


D. W. Wilson was recently appointed 
vice-president and general manager of 
the Dry Quenching Equipment Corpo- 
ration. 

Charles E. Tullar has been made 
manager of the patent department of 
the General Electric Company, succeed- 
ing A. D. Lunt, deceased. 

C. A. Nickerson, president of the 
Nickerson Machinery Company, Salt 
Lake City, recently visited the mining 
districts of Idaho and Nevada. 

The Ashland Division of the Ameri- 
can Rolling Mill Company has ordered 
three 300-hp. Diesel electric locomo- 
tives, to be built jointly by Ingersoll- 
Rand, General Electric, and the Ameri- 
can Locomotive Company. 
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Summary 


ISCOVERY made recently at 
Noranda Mines of high-grade 
copper-gold ore on the bottom level 
of the mine is considered important 
as proving the continuation of the 
high-grade ores to depth. Page 989. 
ee 

Alfred James suggests that Aus- 
tralian mining industry might be aided 
by remitting import duties on mining 


smachinery. Page 986. 


* * 


Development operations have been 
started on a three-shift basis at the 
St. Lawrence property near Ely, 
Nev. Mineralization is in_ silver- 
lead. Pag: 987. 

(«hoe 

Activity in quicksilver properties 
in Oregon, California, Nevada, and 
Texas shows growing interest in the 
deposits of the metal in the United 
States. Page 985. 

ee 

Lake View & Star, a Western 
Australian property, has made some 
interesting developments on the 3,020 
level, which have sent the price of 
the stock on the London market up 
to 16s. Page 989. 

oe 


Isle Royale is to reopen the No. 2 
shaft at its mine in the Michigan cop- 


per district for exploratory purposes. 
Page 988. 
* * x 
Dardanelles Amalgamated at Chlo- 
ride, Ariz., is starting to crosscut 
from the 500 level in shaft No. 2 
toward the extension of the vein dis- 
covered in shaft No. 1. Page 985. 
a. 


In the course of shaft-sinking at 
the Tom Reed mine, in the Oatman 
district of Arizona, a vein was cut at 
the 900 level, but a large flow of 
water has necessitated suspension of 
operations below the 800 level. 
Page 985. 

eos 

Production is being increased at 
the Eureka Lily property of Chief 
Consolidated in the Tintic district of 
Utah. Page 986. 


984 


NEWS 


OF THE WEEK 


Oddie Submits Mine-Support Plank 


to Republican Platform Committee 


JV.W. Reynders, L.C. Cates, Robert McCounell, and J.G. Bradley 
Among the Mining Men Prominent at the Convention— 
All Except Bradley Favor Hoover 


By PauLt Wooton 
Special Washington Correspondent 


By telegraph to “Engineering and Mining Journal’’ 


CONVENTION Hatt, Kansas Clty, 
June 12—A pledge to foster and sup- 
port the mining industry in every way 
properly within the scope of the federal 
government is contained in a plank sub- 
mitted today to the Platform Committee 
of the Republican Party by Senator 
Oddie, of Nevada, a member of the com- 
mittee and Chairman of the Mines and 
Mining Committee of the Senate. As 
this is written the plank has not had the 
approval of the full committee. Sen- 
ator Oddie announced that the wording 
of the plank had been culled largely 
from the words of Herbert Hoover. 
The text of the plank submitted to the 
committee follows: 

“The mining industry is a vital part 
of our national life. It is one of those 
industries without which a nation could 
not exist. In its contribution to our raw 
materials it ranks second only to the 
agricultural industry. The mineral pro- 
duction of the nation amounts to $6,- 
500,000,000 annually. It provides direct 
support for 10,000,000 of our people 
through employment to about 2,000,000 
workers. With agriculture, forestry, 
and water power it furnishes the raw 
materials on which the whole work of 
our civilization rests. 

“After manufacture, the materials 
from our mines, on account of added ex- 
penditures of labor and capital, have a 
wholesale value of $15,000,000,000. In 
this second stage the mineral industry 
gives employment to another 2,000,000 
workers and support to 10,000,000 more 
of our people. By the time that these 
mineral commodities have been handled 
by the retail trade their total value to 
the consumers exceeds $20,000,000,000 
annually. From the consequent distribu- 


_tion many millions more of our people 


derive support. 

“No other continent has demonstrated 
its possession of such quantities of min- 
erals so bountifully distributed. 

“The Republican Party realizes the 


vital character of these statements and 
pledges itself to foster and support the 
industry in every way properly within 
the scope of the federal government.” - 

One of the active workers among the 
Hoover forces here is J. V. W. Reynders, 
former president of the A.I.M.E. He 
comes to Kansas City after having or- 
ganized 80 committees of mining engi- 
neers and their wives. Some of these 
committees have been active in their 
pre-convention efforts on behalf of 
Secretary Hoover and all of them will 
be ready for duty with the opening of 
the campaign. In his travels through- 
out the country, Mr. Reynders has not 
encountered personally a single engineer 
who is not for Hoover, though a con- 
siderable proportion ordinarily are Dem- 
ocrats. Developments at this writing 
are such as to lead Mr. Reynders to be- 
lieve that the country soon will have a 
new demonstration of the ability of the 
engineer to serve the public. Louis C. 
Cates, general manager of Utah Copper, 
is much in evidence around Hoover 
headquarters. He presented a gavel 
made of copper to the convention. It 
will be used by the presiding officers 
throughout the session. 

Robert McConnell is another mining 
engineer who is being commended by 
Hoover leaders for the service he per- 
formed in providing financial resources 
for the movement among engineers. 

Both Senator Oddie and Representa- 
tive Rison, chairmen of the Congres- 
sional committees dealing with mining 
matters, are prominent among the 
Hoover workers here. J. G. Bradley, 
president of the American Mining Con- 
gress and past president of the National 
Coal Association, who comes from West 
Virginia was resplendent in Senator 
Goff badges and working hard for that 
candidate as this is written, but his 
friends are predicting that he soon will 
have joined his mining associates in the 
Hoover camp. 


Engineering and Mining Journal — Vol.125, No.24 


t 
i 














wm ok TAM OH OH et aA ~~—OLo nds & 


anh an 





Tom Reed Shaft Cuts Vein 
at 900 Level 


T ABOUT the 900 level, the three- 
compartment shaft being sunk by 
the Tom Reed mine, at Oatman, Ariz., 
ran into a vein. The large flow of 
water prevented sampling and neces- 
sitated suspension of sinking operations 
as well. The shaft was being sunk to 
develop at lower levels the recent ore 
finds in the Aztec section. 

Work has been started on cutting a 
pump station on the 800 level, and this 
will soon be completed. In the mean- 
time, the water has risen 70 ft. in the 
shaft. After the water is pumped out, 
sinking will be resumed. A crosscut is 
being run from the 800 level in the 
other direction, toward the Aztec vein. 
This crosscut is reported to be in about 
100 ft. It is expected that it will inter- 
sect the vein about 350 ft. from the ore 
already opened up, and about 200 ft. 
below. 

ee 


Two Overcome by Gas in 
Mutual Metal Mine in Utah 


By Telegraph to 
“Engineering and Mining Journal” 


ANAGER Burr D. Field and 
Andrew Hagluna, a miner, were 
fatally overcome by yas on June 11 in 
the 7,200-ft. tunnel of the Mutual Metal 
Mines, a silver-lead property in Big 
Cottonwood Canyon, 18 miles south of 
Salt Lake City, Utah. Hugh J. Rich- 
ards, another miner, managed to escape 
by staggering to the portal of the tunnel. 
The mine rescue team of Utah-Apex 
Mining, directed by Stephen P. Hold, 
assistant superintendent of the company, 
made a record trip from Bingham to the 
Mutual Metal mine and recovered the 
bodies of the two men who were over- 
come. Dr. A. L. Murray, district sur- 
geon of the U. S. Bureau of Mines, ac- 
companied the rescue team and ex+ 
amined the bodies. Car No. 9 of the 
Bureau of Mines, in charge of Hugh P. 
McDermott, was called from Rains, 
Utah, and arrived in Salt Lake City at 
midnight of the same day. E. A. 
Hodges, state metal mine inspector in 
_ co-operation with the Bureau of Mines, 
will make an investigation into the acci- 
dent at the request of the state indus- 
trial commission. 


~~ fe 


Discovery at Abana Adds 
Greatly to Ore Reserves 


N OFFICIAL statement issued by 

the directors of Abana Mines, lo- 
cated in the Rouyn district of Quebec, 
substantiates the values of the recent 
discovery on the east side of the diabase 
dike which runs across the property. It 
is stated that ore reserves have been 
practically doubled by this discovery. 
The newly found deposit, according to 
report, will have dimensions of more 
than 450 ft. in length and an average of 
25 ft. in width, with a probable gross 
value of about $25 a ton. 





No. 2 Shaft at Dardanelles Amalgamated 


Dardanelles Amalgamated 


Preparing for Production 


i Amalgamated 
Mines, which controls a gold-silver 
property at Chloride, Ariz., is operating 
two shifts and is starting to crosscut 
from the 500 level in shaft No. 2. The 
crosscut will be driven 105 ft. toward 
the extension of the vein discovered in 
working shaft No. 1. The vein has a 
dip of 70 deg. Eleven sample cars of 
ore have been shipped, which netted 
approximately $25 per ton. The man- 


agement expects to begin regular ship- 
ments in the near future. 

Triplex pumps and motors are han- 
dling about 40,000 gal. of water per 
day. Power equipment at the mine 
includes two Ingersoll-Rand motor- 
driven compressors. 


Dardanelles Amalgamated is con- 
trolled by private interests. No stock 
has been offered publicly for sale. The 


company was incorporated in Arizona. 
Mining operations are in charge of 
Harry L. McCarn, assisted by I. M. 
Claunch, superintendent. 





Renewed Interest Shown in 
U. S. Quicksilver Mines 


50-TON Gould rotary furnace is to 

he installed at the property of the 
Nevada-Mexico Mining Corporation, 
about a mile south of Beowawe, Nev. 
A similar plant has been ordered by 
L. Friedman, of Lovelock, Nev., for 
Nevada Quicksilver Mines, operating 21 
miles east of Lovelock and 4 miles south- 
east of the old Packard mine. The 
Gould company is also building a plant 
for F. W. Oakes, 4 miles west of the 
Chisos, Terlingua, Texas. The Los 
Prietos mine, near Santa Barbara, Calif., 
is being explored, and it is expected 
that a plant will be installed. 

A new company called Acme Mining 
& Milling has been formed to develop 
the Lajoya quicksilver property, about 
6 miles west of St. Helena, Calif. The 
property includes ten patented claims 
and 480 acres of farm lands. W. E. 
Mooser is president, H. W. Gould, vice- 
president, and B. C. Austin, secretary- 
treasurer. Mining and treatment plants 
have been installed and development 
work is in progress on the 300 level. 
An orebody has been exposed and raises 
are being extended to the 150 level. 
Plans are being drawn for extensions to 
the present plant. Ore of good grade is 
now being treated. 

H. P. Davy, of Calistoga, has leased 
the Mirabel quicksilver property, 4 miles 
south of Middletown, Lake County, 
Calif. The property is an old producer, 
abandoned in 1897; reopened in 1908 
and in 1916, and since idle. A vertical 
depth of 500 ft. was reached. 
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War Eagle quicksilver mine, in the 
Gold Hill district, 14 miles from Med- 
ford, Ore., has passed into the hands of 
lienholders, who have taken the prop- 
erty over subject to the control of 
George Codding, of Medford, court re- 
ceiver. The property was involved in 
litigation under the ownership of Med- 
ford Refining & Reduction Company, 
financed by Chicago interests. The com- 
pany has relinquished all rights to the 
property, by virtue of a court stipulation. 

It is expected that the lienholders, 
headed by Samuel Bertleson, who for- 
merly owned the property, will either sell 
or lease the proptrty. It is equipped 
with a 30-ton Scott furnace, as well as 
a 12-pipe retort,. and will be reopened 
at once by Bertleson pending disposi- 
tion by the lienholders. 

The Scott furnace at the Oceanic 
quicksilver mine, in northwestern San 
Luis Obispo County, Calif., has been 
shut down and will be replaced by a 
Gould rotary furnace. 


—to— 


Elkhorn Mining Starts 
Operating New Flotation Mill 


On June 4 the new 50-ton selective 
flotation mill of Elkhorn Mining, at 
Baker, Ore., was put into operation. 
The fine-grinding section and the lead- 
flotation unit were designed by South- 
western Engineering. The remainder 
of the mill was designed by F. Le Roi 
Thurmond, who supervised the erection. 
Mr. Thurmond is mill superintendent. 
The Elkhorn ore contains recoverable 
quantities of gold, silver, lead, zinc, and 
copper. J. J. O’Keefe is manager. 
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James Suggests Remitting Australian 
Tariff on Mining Machinery 


By Peter G. Tait 
Special Correspondent “, , 


‘ee JAMES, on leaving Aus- 
tralia for England on May 12, said 
that he was greatly impressed with the 
prospects at’ Wiluna, and that he was 
hopeful for the success of the flotation 
process there. Of the Australian indus- 
try in general, he said that the principal 
burden imposed on it in recent years 
was the price it had to pay for the de- 
velopment of manufactures. Kalgoorlie 
had led the world in metallurgical prac- 
tice, he continued, but the economic sit- 
uation today did not encourage gold 
mining. He suggested that the govern- 
ment should remit, for a period of five 
years, all duties on imported mining 
machinery. Such a step would en- 
courage research and prove a great in- 
centive to progress, he felt, and it would 
also present to the manufacturing in- 
dustry of Australia patterns of up-to- 
date machines. Mining is a competitive 


Operations Expand at Eureka 
Lily Property 


RODUCTION at the Eureka Lily 

property, in the East Tintic district 
of Utah, has been increased to 125 tons 
a day since May 1, when operations 
were taken over by the Chief Consoli- 
dated Mining Company, following the 
initial development of the orebody dur- 
ing the last year by the Tintic Standard 
Mining Company. 

A crew of 60 men is employed, and 
six headings are being worked between 
the 550 and 750 levels. The lead- 
silver-gold ore is hoisted through the 
shaft of the adjoining North Lily prop- 
erty, and then moved to Dividend over 
the new aérial tramway of the North 
Lily, where it is loaded into railroad 
cars for transport to the Tooele smelter 
of the International Smelting Company. 

Operations at the Eureka Lily are in 
charge of G. W. Christopherson, assis- 


tant general superintendent of Chief 
Consolidated. 
fo 


Mackay Metals Takes Over 
Idaho’s Largest Copper Mine 


HE mines of the Idaho Metals Com- 

pany, which had been in the hands 
of receivers since March 20, have been 
sold to A. J. Andersen and W. E. 
Narkaus, of Victoria, B. C. Mackay 
Metals was formed to operate the 
properties under an Idaho charter and 
with a capital stock of 1,500,000 shares 
of $1 par. The mines are situated 
3 miles south of Mackay, Idaho, and 
consist of 700 acres, totaling 39 claims, 
18 of which are patented. 

Equipment on the property includes a 
16,300-ft. aérial tramway and a flotation 
plant with a daily capacity of about 
300 tons. Forty-six tunnels and five 
shafts have been driven to develop the 
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industry. . Metal’ has to be produced 
within the world price or the mines shut 
down. Australia should have the bene- 
fit not only ef the latest proved appli- 
ances but of the other advantages 
freely extended to her competitors. An- 
other suggestion Mr. James made was 
that fuel freight rates should be reduced. 
He said that in America the railways 
charged only*Ic. per ton-mile. 

Mr. James’ particular reason for visit- 
ing Australia was the development of 
the Wiluna gold mine. His last visit to 
Australia was more than twenty years 
ago, and on his recent visit he noticed 
many changes. Mining had opened up 
the country for agricultural and pastofal 
pursuits, and the economic position had 
caused many of the old mining centers 
to pass out of existence. In many cases 
the old shafts were being used as wells 
by the squatters. 


property. It is expected that operations 
will consist at present mainly in driv- 
ing the Cossack tunnel to the ore zone. 
This tunnel is 650 ft. below the Alberta 
tunnel, through which most of the ore 
was handled in the past. 


ote 


Strike Silver-Lead Ore in the 
Organ District, N. M. 


N 18-ft. vein of silver-lead sulphide 

ore has been struck in the shaft of 
the Silver Lead mine, in the Organ dis- 
tric near Las Cruces, N. M. Several 
shipments of oxidized ore have been 
made from this mine, the last being 
from the 110 level, at which point water 
was beginning to come in. The shaft 
is now down 130 ft., a moderate amount 
of water is being made, and the sulphide 
bodies are apparently of higher grade 
than the oxides. E. D. Shipe owns the 
claims. 
Two miles east of the Shipe holdings, 
the O’Hanlon-Menary interests have 
resumed work in a tunnel which was 
started to intercept a silver-lead vein, 
from which shipments had already been 
made, at a lower level. Within 10 ft. 
the vein had been cut, and drifting is 
now progressing to get under the high- 
grade oreshoots which were mined 
above. 

2°, 
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Central Standard to Resume 


Operations 


Mining operations are to be resumed 
on July 1 at the Central Standard 
property in the East Tintic district of 
Utah, according to J. W. Taylor, super- 
intendent. During the last year retim- 
bering of the 1,250-ft. Copperleaf shaft 
has been under way, and now that this 
work has been completed, it is planned 
to begin mining on several levels. The 
property has been closed down the last 
two years. 





* 


Active Prospecting Season 
Starts in Northern Canada 


SEASON of unusual mining activ- 

ity is expected in the northernmost 
reaches of Canada this summer, with the 
interest of mining men and prospectors 
centering particularly about the Favor- 
able Lake area in northern Ontario, 
where rich strikes of gold-silver ore 
have been reported recently. Engineers 
who have just returned with samples 
from the district speak most highly of 
the possibilities. Favorable Lake is 
about 100 miles north of Red Lake and 
approximately 220 miles distant from 
Superior Junction, the most convenient 
railway point. The ore carries lead and 
zinc, but the important metals are gold 
and silver, large quantities of the latter 
being found as native silver. 

Plans are being made for a consider- 
able amount of development, to cost ap- 
proximately $400,000. Part of this will 
be for diamond drilling. It is expected 
that during the coming season all men 
and supplies, including the diamond 
drills, will be transported by airplanes. 
Favorable Lake area, including a stretch 
approximately 100 miles or so to the 
north, is considered by mining men to 
be one of the best prospecting areas in 
the country, and this summer will see 
a large amount of exploration work by 
several outfits. Northern Aérial Min- 
erals Exploration, recently formed by 
J. E. Hammell, already has a party in the 
field and other interests will soon have 
men there. 

A great deal of prospecting work is 
planned in the Hudson Bay district also, 
both on the east side and on the west 
up to and including Chesterfield Inlet. 
In the latter section geologic conditions 
are favorable and reports of discoveries 
of gold, silver, and copper ores have 
come out of that country. Northern 
Aérial Minerals Exploration is sending 
a schooner from St. John, N. B., with 
a party of twenty prospectors. The start 
will be made in July. Another syndicate 
is also sending in a schooner equipped 
with men and supplies for a two years’ 
stay. Other companies propose to send 
parties by airplane on exploratory trips 
as soon as supplies of fuel have been 
brought in by the Hudson Bay steamers. 


2, 
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Diamond Drill at N’Changa 
Shows 130 Ft. of Copper Ore 


According to H. C. Hankins, secre- 
tary of N’Changa Copper Mines, a cable 
dispatch received at the head office of 
the company in London from the man- 
ager gives the results of a core analysis 
of a diamond-drill hole, located approx- 
imately 4,750 ft. west of the previous 
most westerly hole at the mine near 
Tshinsenda, Northern Rhodesia. The 
ore was entered at 320 ft., and so far 
130 vertical ft. of mixed ore have been 
sampled, showing an average assay of 
4.56 per cent copper (77 per cent oxide 
and 23 per cent sulphide). The dip 
of the lode being 45 deg., 130 vertical 
ft. is equivalent to a true width of 92 ft. 
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Development of St. Lawrence Property, 
Near Ely, Nev., Started 


A 1,700-Ft. Tunnel Will Be Driven 1,200 Ft. Below: the Lowest 
Surface Exposure of Lead-Silver, Ore—-R. C. Bauermeister 
Is Manager of Property, First Mined 29 Years Ago 
By H. D. KeIser 


Assistant Editor, Salt Lake City 


EVELOPMENT operations, _in- 
cluding the driving of a¥1,700-ft. 
8x8-ft. tunnel, were started recently on 
a three-shift basis at the St. Lawrence 
property, situated 47 miles «south of 
Ely, Nev., according to R. C. Bauer- 
meister, consulting engineer and man- 
ager for New York controlling interests. 
Construction of roads and camp 
buildings began April 1, following the 
acquiring of a bond and lease on the 
property last February. Seven patented 
claims in the St. Lawrence group, all 
along the strike of the ore zone, and 
twelve additional claims with water 
rights and suitable mill sites that were 
acquired recently, comprise the com- 
pany’s holdings. A crew of seventeen 
men is employed, and operations are in 
charge of E. Henderson, formerly man- 
ager of the Franklin mine, near 
Houghton, Mich. 

Location of the claims was made in 
1899, and, for a short time thereafter, a 
small amount of high-grade lead-silver 
ore was shipped. These ‘operations, 
which were suspended more than 25 
years ago, were conducted through five 
tunnels along the strike of the orebody, 
one having been driven 700 ft. and each 
of the others 100 to 150 ft. The object 
of the present development is to inter- 
sect the extension of the same orebody 
by means of a new tunnel driven at an 
elevation 2,050 ft. below the lowest of 
the five earlier tunnels. It is expected 
that this new tunnel will intersect the 
orebody at a point about 1,700 ft. from 
the portal and 1,200 ft. below the lowest 
surface ore exposure. 

The lead-silver ore deposits occur as 
replacements in large limestone beds, 
having an approximate thickness of 
2.500 ft. and underlain with quartzite. 
These beds have been elevated 12,500 
ft. in the northern part of the property, 
where they have a southerly dip of about 
35 deg. The most pronounced geologic 
feature on the property is a great com- 
posite fracture, 40 ft. in width, called 
the St. Lawrence lode. This has broken 
across the .bedded formation for at least 
12,000 ft. Later fractures cut the St. 
Lawrence lode at right angles and en- 
large it at the points of intersection. No 
igneous rocks are found on the property 
itself, but in the region of . Mount 
Wheeler, 4 miles north, large masses of 
porphyry are exposed, and prominent 
dikes, running in a southerly direction 
toward the St. Lawrence property, in- 
trude the sedimentaries. These dikes 
are apparently the source of the min- 

ralization. 

All necessary equipment is on the 
property, including an 80-hp. heavy duty 
type C-SS Primm oil engine; one WG-6 


12X10-in. 380-cu.ft. Sullivan compressor 
with a 48x10-in. air receiver; a 114-kw. 
125-volt Westinghouse generator; a T-4 


Coppus blower and a rotary power saw. 
Surface buildings comprise a 20x40-ft. 
compressor house; three-room office 
building ; one superintendent’s building ; 
three bunk houses; and a kitchen and 
boarding house. 

A 2-in. gravity pipe line 7,000 ft. long, 
running from a spring, 1,500 ft. above 
the camp site, is used in conveying water 
to the camp. The property is well 
timbered, which is unusual for a Nevada 
camp, and is favorably situated as re- 
gards highways, there being good roads 
from the camp to Ely and to Pioche, 70 
miles distant. 
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Above—A view of the St. Lawrence camp near Ely, Nev. 
St. Lawrence property is situated behind the bluff 
in this view of the district. 


Enlarged Colorado Zinc Mill 
to Resume Operating 


le IS expected that the Colorado Zinc 
& Lead mill, at Leadville, will be 
operating again by the middle of June. 
The daily capacity of the plant has been 
increased from 200 to 300 tons, which 
will be treated by selective flotation. The 
improvements were made at the sugges- 
tion of F. T. Biddle, superintendent of 
the mill, and George A. Argall. 

A 75-hp. hoist has been moved to the 
mine of Prize Mining, situated in Gilpin 
County, from the Freighter mine in Gil- 
son Gulch. The Prize mine was re- 
opened recently by O. B. Willmarth of 
Montrose, Colo. It carries a gold-silver 
ore and is connected to the Newhouse 
tunnel by a raise. 
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Railroads and transfer companies re- 
port their business in the Cripple Creek 
district as increasing rapidly. During 
May the truck lines hauled 65 carloads 
of ore from mines not connected with 
the railroads. In the first three days 
in June, the Midland Terminal Railroad 
hauled mere than 5,000 tons. 

Benjamin R. Kobey and associates, 
of Denver, are rehabilitating the Enter- 
prise mine, Taylor Park, Gunnison 
County. A 200-ton mill is being erected 
under the supervision of J. C. Kirk- 
patrick, mill superintendent of Rose City 
Ore Company, of Georgetown, The 
Enterprise was first opened about 25 
years ago, but, because of the poor 
transportation facilities, it was not con- 
tinuously developed. A good motor 
road passes by the mine now. 
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Better Business Bureau 
Co-operates in 
Mine-Fraud Investigations 


HE BETTER Business Bureau of 

New York City, in a recent report, 
makes the following comment on the 
activities of the promoters of Idaho Cop- 
per, Fortuna Consolidated, and Canario 
Copper: 

“Jacob Simon Herzig, alias George 
Graham Rice, faces trial for criminal 
fraud under an indictment handed down 
Feb. 28, 1928, by the Federal Grand Jury 
at New York, on a charge of using the 
mails in a scheme to defraud and con- 
spiracy so to do in the sale of stock of 
the Idaho Copper Corporation. Rice 
is under federal indictment also for an 
alleged mail fraud—brought over two 
years ago but not yet tried—in the 
sale of stock in the Fortuna Consolidated 
Mining Corporation. 

“Indicted with Rice and with him 
awaiting trial on the Idaho Copper 
swindling charge are Walter Harvey 
Weed, Walter K. Yorston, the Idaho 
Copper Corporation, the Wall Street 
Iconoclast, and Frank Silva. 

“Rice also faces civil trial, under the 
Martin Law. Justice Mitchell, of the 
Supreme Court of New York State, last 
October restrained Rice from certain 
alleged fraudulent practices in the sale 
of Idaho Copper Corporation stock 
through his circular-newspaper, the 
Wall Street Iconoclast, unless certain 
specific conditions were observed. This 
injunction was continued on Dec. 16, 
by order of Justice Delehanty. 

“It is recalled that the Appellate 
Division of the Supreme Court of New 
York State in an opinion handed down 
in July, 1927, reversed a decision of the 
lower court following trial, in March, 
1927, and said: ‘Clearly, Rice was en- 
gaged in a fraud sought to be carried 
out under the guise of apparently law- 
ful transactions.’ 

“However, the Wall Street Iconoclast 
recently resumed publication and con- 
tinues to mention Rice-sponsored stocks 
which are once again showing liveli- 
ness on the Boston Curb Exchange. 

“In the various court proceedings, 
‘George Graham Rice’ was represented 
by eminent counsel, including: 

“Sutherland & Dwyer, Rochester, 
N. Y.; Henry A. Wise, former United 
States Attorney, of the firm of Wise, 
Whitney & Parker; Charles S. Whit- 
man, former Governor of New York 
State; Frank C. Laughlin, former Jus- 
tice of the Supreme Court of New York 
State, of the firm of Laughlin, Gerard, 
Bowers & Halpin; Alfred R. Page, 
former Justice of the Appellate Division 
of the Supreme Court of New York 
State; Max Steuer; Louis Marshall, of 
the firm of Guggenheimer, Untermeyer 
& Marshall; Olcott, Olcott & Glass; 
Nash Rockwood; and David P. Siegel, 
former Assistant United States At- 
torney. 

“Another case of outstanding im- 
portance in the mining field, the prin- 
cipals of which have been indicted on 
mail fraud charges by a federal grand 
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Promising Developments 
in Agua Fria District, 
N. Mexico 


URING the last six months 

a considerable amount of de- 
velopment work has been done in 
the Agua Fria district, east of 
Magdalena, Sonora. The most 
promising properties in the dis- 
trict, all carrying gold ores, are 
the San Luis, El Porvenir, and 
Klondyke. Two shafts are being 
driven at the San Luis to develop 
the vein, which ranges from 24 ft. 
to 5 ft. wide and is continuous on 
the surface for about 1,000 ft. The 
ore, which has averaged well over 





jury at New York, is that of Cameron, 
Michel & Company, of New York City. 
This firm is alleged to have sold shares 
of the Canario Copper Company, Inc., a 
$10,000,000 promotion. Those indicted, 
on a charge pf conspiracy in using the 
mails to defraud, were George F. Shurt- 
leff, Herbert C. and John T. Locke, 
John Carter Anderson, Harry C. Car- 
ragher, Oscar C. Funke, Harry B. 
Gutches, Richard Plecher, W. H. Fay, 
and Oscar Regal. The prime movers 
in the promotion were Shurtleff and 
the Locke brothers. 

“Tt is alleged in the government in- 
dictment that, although the company 
actually owned properties in Mexico 
and worked them to some extent, alleged 
misrepresentations were made in the 
sale of the stock, such as: A claim that 
one of the mines yielded $6,000,000 
worth of ore a month, that the firm had 
$1,200,000 in banks, and that the stock 
sold at $6 a share would have a future 
value of $25 a share. 

“In September, 1927, the Attorney 
General of New York State, under the 
Martin Act, obtained an injunction from 
Justice Faber restraining Cameron, 
Michel & Company, Inc., from further 
stock sales and appointing a receiver 
for that company and the Copper Ex- 
ploration Company.” 

The Better Business Bureau of New 
York City, the report concludes, has 
co-operated with state and federal au- 
thorities in their investigations. 


Home-made mill 
at the San Luis 
mine 


i oz. of free-milling gold per ton, 
is treated in a three-stamp mill 
driven by water power taken from 
the Agua Fria River. 

The Klondyke was worked 
twenty years ago, but was shut 
down temporarily. Two years ago 
the operating company was re- 
organized and financed by Rafael 
Camou and Antonio Mange. The 
main shaft is being carried down 
to 300 ft., and the ore is being 
treated in a ten-stamp mill. 

El Porvenir, which is within 
three miles of the Klondyke, has 
its shaft down 90 ft. on its 3 ft. 
vein. Ore is averaging 14 oz. free 
gold perton. This ore is freighted 
to the Klondyke mill for treatment. 





Isle Royale Will Reopen 
No. 2 Shaft 


SLE ROYALE, in the Michigan cop- 

per district, is preparing to reopen 
its No. 2 shaft, which has been idle since 
1919 and will require a considerable 
amount of repair before it can be placed 
in operation. It is expected that for 
the present the shaft will be used prin- 
cipally for exploratory purposes. The 
work, most of which will be confined to 
the lower reaches of the shaft, will be 
conducted on a comparatively small 
scale. No. 2 shaft is 3,650 ft. deep, or 
62 ft. below the 33 level. At present Isle 
Royale output is coming from two shafts, 
Nos. 4 and 5. 

Drifting will be stopped in a lode 
which offered possibilities of carrying 
ore at the 1,700 level of Mayflower-Old 
Colony, and crosscutting will be re- 
sumed. The drifting had proceeded for 
a distance of 150 ft. on one side of the 
crosscut and 100 ft. on the other. The 
lode resembles the Kearsarge lode, with 
the exception that it carried quartz in- 
stead of silica, with which copper is 
affiliated. A considerable stretch of un- 
explored territory remains to be cross- 
cut, and any promising amygdaloid will 
be investigated. 

Sinking of the No. 4 or C shaft in 
Calumet & Hecla’s conglomerate depart- 
ment will be resumed. The shaft is 
now bottomed at the 92 level. Sinking 
is also proceeding at the No. 7 Hecla. 
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"[oronto Letter 


By Our Special Correspondent 
for Northern Ontario 





Recent Discovery at Noranda 
Proves Continuation of 
Orebodies at Depth 


Toronto, OnT., JUNE 9, 1928.—The 
recent spectacular market activity in 
Noranda is arousing great interest. In 
the last few weeks approximately $35,- 
000,000 has been added to the market 
value of the stock, and this is based, to 
some extent at least, on recent develop- 
ments at the 975 level. The new ore- 
body encountered in the shaft at this 
level, now believed to be the downward 
continuation of the H orebody, has been 
drifted on for 150 ft. and is said to run 
approximately 15 per cent copper and 
$4 in gold. Though the discovery is 
important in itself, it has particular im- 
portance as proving the continuation of 
the high-grade ores to this depth. For 
a long time, chiefly as a result of the 
limited amount of development work 
below the 300 level, there was some un- 
certainty regarding the depth at which 
these high-grade ores might be found. 
Production at present is believed to be 
at the rate of $600,000 to $700,000 a 
month. This will be substantially in- 
creased when the second unit of the 
smelter goes into commission this fall. 


N THE Kirkland Lake district the 

Sylvanite mine is now developing 
its main vein to 1,375 ft., at which level 
it has already opened up a length of 100 
ft. of ore, with indications that this 
length will be increased to at least 400 
ft. The shaft is now down to the 1,750 
level, at which point a station is being 
cut, and is now being continued to 2,000 
ft. Monthly production is about $70,000. 

Diamond drilling in the eastern sec- 
tion of the Wright-Hargreaves mine 
from the 1,250 level has proved the ex- 
tension of both the north and south 
yeins. 

The north vein is about 5 ft. wide, 
and the core carries free gold and tel- 
lurides. The south vein shows 35 ft. 
of $5 ore. These drill intersections are 
1,400 ft. east of the main shaft. At the 
west end of the 1,625 and 1,750 levels 
some ore has recently been found which 
it is said is of good grade. The shaft 
is now being sunk to the 2,000 level. 

It is understood that the Teck- 
Hughes shaft is to be continued to 3,000 
ft., with several new levels opened up. 
Transformers of larger capacity have 
been installed and a new compressor is 
being purchased; new buildings are 
being constructed, and the waste dump, 
west of the mill, is being removed. 
Exploration underground between the 
14 and 19 levels continues to be satis- 
factory, although it will be some time 
before this area will be fully developed. 

No decision has yet been made on the 
addition of the proposed 300-ton unit to 
the mill. 


The new mill of the Coniaurum mines, 
of Porcupine, is now being tuned up 
and will. probably be on a regular pro- 
ducing basis by the end of June. 
Although the mill has a rated capacity 
of 500 tons a day, it is not proposed to 
treat more than 250 tons a day for some 
time. Good progress is being made 
in opening up the 1,750 and 2,000 levels, 
but work has not yet reached the more 
favorable areas of the mine. 

An arrangement has recently been 
consummated by which Sherritt-Gor- 
don, at Cold Lake, Manitoba, will take 
over an additional mile and a half of 
ground along the strike. This gives the 
company a total length of 5 miles. The 
claims involved were purchased outright 
for approximately 60,000 shares of 
Sherritt-Gordon stock, which has a pres- 
ent market valuation of about $6 a share. 





Mexico City Letter 


By W. L. VAIL 
Special Correspondent 
_@—— 


Silver Mines in Mexico Are 
Benefiting From Rise 
in Price for Metal 


Mexico City, June 5, 1928.—The 
favorable price for silver has produced 
extremely beneficial effects on the local 
mining situation, according to state- 
ments given out by the mining section 
of the Department of Commerce, 
Labor, and Industry of Mexico. Many 
of the larger camps, working on com- 
paratively low-grade ores, are increas- 
ing their output, and information from 
Chihuahua, Michoacan, Guerrero, and 
Guanajuato indicates resumption of 
activities on the part of many mines. 
The department also states that several 
applications have been received recently 
for exploration concessions in the prin- 
cipal silver producing states, and some 
few for exploitation. 


FTER a suspension of _ several 

months, caused by alleged excessive 
charges for handling ores, shipments in 
quantity have been resumed through the 
port of Tampico. Local handlers have 
granted a 25 per cent reduction in their 
charges, which appears to be acceptable 
to the mine operators, many of whom 
had temporarily sent their shipments 
through Laredo, Tex., to Galveston and 
Corpus Christi. The first shipment on 
resumption consisted of 13,880 bars of 
lead to Havre, France, from the mines 
of the Pefioles company. Steamers 
which were withdrawn from Tampico 
are again calling at that port. 

Among recent activities in Sonora is 
the construction of a road from El 
Plomo, property of the New Continental 
Mining Company, to a border point at 
Sasabe, where a customs house has been 
established. Altar-Cananea Mining 
has been organized in Tucson, Ariz., to 
take over properties in the Cananea 
district. 
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By W. A. DoMAN 
Special Correspondent 





Lake View & Star Shares 
Rise on Reports of 
Discoveries 


Lonpon, May 29, 1928.—The only 
“mining sensation of the week is the 
rise in the shares of the Lake View & 
Star (Western Australia). The prop- 
erty adjoins that of the Golden Horse- 
shoe, in which the famous Horseshoe 
lode was discovered in the early days 
of the Westralian field. This lode has 
been traced to the boundary of the 
Lake View & Star. It is believed 
that the Ivanhoe lode also will be found 
in the Star area. Some work on the 
latter has been done from the Horse-~- 
shoe mine, and the reports state that 
results have been most encouraging. 
Time must elapse before any definite 
opinion can be expressed as to pros- 
pects. As usual, the market is begin- 
ning to discount results, and the 4s. 
shares have advanced to 16s. 6d. There 
seems to be no end to the optimism of 
the public. Values on the Lake View 
& Star boundary were much higher at 
the 3,020 level than at the level above, 
and operations will probably start from 
that point. 


ITHERTO the diamond syndicate 

has protected its interests by ac- 
quiring control of other diamond fields, 
as a surplus of stones on the market 
would be disastrous. Now it has tu 
look at the industry from another 
angle—that of cutting. The Union of 
South Africa government has encour- 
aged cutting in the Union and the syn- 
dicate has discovered a menace in that 
the terms stated by the government 
would allow stones which had been only 
partly cut to be exported without pay- 
ment of the 10 per cent export tax to 
which uncut stones are subject. <A 
company with a capital of £1,000,000 
has been formed by the syndicate and 
De Beers to establish a cutting factory 
in Kimberley. An opinion prevails that 
as De Beers will not ask for a subsidy, 
the Union government may not ratify 
the agreement with Rosenstrauch, of 
Amsterdam, who was to start cutting in 
South Africa. 


Members of the Institution of Mining 
and Metallurgy have been paying a visit 
to Cornish tin mines, and in due course 
a report in connection therewith will 
be issued. The visit is the result of the 
position of the metal, and Cornwall, 
being one of the oldest tin-producing 
areas in the world, is naturally looking 
to its future. The cheap working of 
alluvial areas has somewhat checked 
Cornish mining, but the time is expected 
to arrive when the alluvials will be ex- 
hausted and the Cornish lodes will once 
more come into their own. Various 
phases of the industry will be studied. 
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Societies, Addresses, Reports 


Smith and Bain Attend California Sections’ 
Meeting in Yosemite Valley 


NSTITUTE members of Southern 

California and San Francisco joined 
in a meeting at Yosemite Valley, Calif., 
on May 25 and 26, 1928. 

J. Norton Johnson, of Los Angeles, 
presided at the Friday evening meet- 
ing. He established a record for wit, 
speed, and harmony. Mrs. Parmelee 
and Mrs. Anderson represented the San 
Francisco and Southern California sec- 
tions of the Women’s Auxiliary, re- 
spectively, and made brief addresses. 
Ernest A. Hersam, chairman of the 
San Francisco section, briefly discussed 
the value of the joint meeting idea. 
George Watkin Evans, of Seattle, sang, 
accompanied by Mrs. J. G. Parmelee. 
He can sing. Mr. Evans also told a 
few stories about Kid Brown of the 
North Land. Here is a sample: Kid 
Brown, at one time bartender, was 
wiping the remnants of a previous 
client’s purchases from the polished 
counter when one of the local charac- 
ters drifted in and said: “Say, Kid, I 
want to borrow ten dollars.” The Kid 
slipped over a five and said in his 
classic stutter: “This way - - - 
we - - - both - - - lose five 
dollars.” John Hodge, chairman of the 
Southern California section, pointed 
out the value of the personal contacts 
arising from joint meetings. Jay A. 
Carpenter, chairman of the Nevada 
section, delivered a peroration upon 
the Women’s Auxiliary, praising their 
work and proving himself a regular 
“fan” for the Auxiliary. Incidentally, 
he suggested Reno as a suitable place 
for a joint meeting. 

Saturday noon the Curry Lunch 
Derby was held at Mirror Lake under 
the yellow pines and the towering 
Half Dome and by the shimmering 
lake. Each member—and they were all 
there—was given a box lunch and a 
cup of coffee. To start the race on an 
even basis the management carted the 
lunches to the lake. A line headed by 
President George Otis Smith of the 
Institute was formed and the boxes 
were passed out. Like the valley the 
lunch is a famous institution. Only a 
hard-rock miner under stress could 
properly appreciate it. 

Secretary Bain at the Saturday eve- 
ning meeting spoke on Institute details. 
He mentioned the World’s Engineering 
Congress to be held in Japan in 1929 
and stated that it is planned to hold an 
Institute meeting in both San Francisco 
and Los Angeles before the Institute 
party sails for Japan. Glenn Robertson, 
secretary of the Southern California 
section, and J. G. Parmelee, secretary 
of the San Francisco section, made 
short addresses, and James W. Neill, 
the oldest member of the Institute in 
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the Southern California section, gave 
sage advice in witty fashion. Evans, 
of Seattle, told another Kid Brown 
story. One of Kid Brown’s friends had 
borrowed ten dollars, and later, to the 
astonishment of Kid Brown, had paid 
it back, but returned shortly thereafter 
and tried to borrow twenty dollars. 
Kid Brown, in his stuttering way, said: 
“. - - Nothing doing. You - - - 
fooled - - - meonce.” Other stories 
were received with generous hilarity. 
Afterward, D. C. Moore, of Los Angeles, 
in speaking of the relation of finance 
to mining, advised mining engineers 
when making a report to state definitely 
that the report had no relation to finance. 

Chairman Hersam, in introducing 
President Smith, stated that Yosemite 
Valley was originally formed as a rift 
caused by the efforts of Southern Cali- 
fornia to pull away from Northern 
California. George Otis leapt to his 
feet, qualified himself first as a geolo- 
gist, by stating that he had been on the 
witness stand, and then proceeded to 
show that Professor Hersam had the 
wrong idea and that the geologists 
were, after years of thought and in- 
vestigation, about ready to advance a 
shock-proof explanation of the genesis 
of this famous valley. Granite, erosion, 
and time were the main ingredients of 
the theory. President Smith said that 
an engineer-scientist had been studying 
the origin of the valley as a whole for 
the last fifteen years. Francois FE. 
Matthes had been asked by the director 
of the Geological Survey to prepare 
an account of the origin of the valley 
for distribution at the Panama-Pacific 
Exposition in 1915, but only recently 
was it sent to the editor, and President 
Smith expressed the hope that it might 
soon be in the hands of the printer. He 
said: “I have been director for 21 
years, and I have stayed on in the hope 
that some of the things planned might 
be completed before I quit.” Undoubt- 
edly the reason the president attended 
the meeting in the valley was to see if 
it had materially changed before he 
okeyed the galley proofs. 

President Smith said that the rock 
of Half Dome was monzonite. There 
was a stir among the mining men. 
Continuing, he said: “When I first 
examined a new Utah mining district 
[ reached the conclusion that the im- 
portant rock of the area was monzonite. 
My close friends advised me not to 
spring another new name upon the 
mining men. As an indication of how 
new words creep into the industry, some 
years later I overheard a_ prospector 
say to his partner, ‘She’s looking fine, 
and as soon as she’s in the monzonite 
she’ll be a mine.’ ” 


Theories of the valley formation were 
discussed. W. P. Blake, Clarence King, 
John Muir, and Joseph Le Conte were 
all active in former years in bringing 
out these theories. H. W. Turner long 
ago attributed most of the work to 
stream erosion, and this was later 
supported by Branner and Lawson. 
Going into details, President Smith 
spoke about the Miocene landscape, 
tilting, ice invasion, and hanging 
valleys, and concluded with the com- 
forting thought that this wonderful 
Yosemite was made just as Mother 
Nature is making other features, in the 
old-fashioned way. 
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Fellowship Holders Receive 
Degrees at Utah University 


ASTERS’ degrees were conferred 

June 5 on the following four 
graduate students, who have held fellow- 
ships during the last collegiate year in 
the department of mining and metal- 
lurgical research at the University of 
Utah: D. Niconoff, J..S. Martin, E. C. 
Haas, and A. E. Wight. 

Mr. Niconoff, who is a 1927 graduate 
of the South Dakota School of Mines, 
will join the staff of the United Verde 
company and will be employed in the 
research laboratory, working under the 
direction of O. C. Ralston, formerly as- 
sistant chief metallurgist of the U. S. 
Bureau of Mines. Mr. Martin, who 
graduated with honors from the Uni- 
versity of California in 1927, has ac- 
cepted an instructorship in metallurgy 
at the University of Utah, where he 
will continue his research work of the 
last year. Both Mr. Haas and Mr. 
Wight, the former being a 1927 gradu- 
ate of the South Dakota School of 
Mines, and the latter a graduate of the 
same year at the Oregon State College, 
may enter the government service in the 
U. S. Bureau of Mines. 
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Virginia City Mining School 
Will Soon Suspend 


S A RESULT of diminished activity, 

the Virginia City Mining School, 
at Virginia City, Nev., will suspend 
operations soon. This school was 
started in 1902, through the efforts of 
G. McM. Ross and a number of mining 
men of Virginia City. Its purpose was 
to give supplementary education in 
fundamental subjects to the young men 
employed by the industry, to foremen 
and to others who felt the urge to in- 
crease their mining knowledge. <A 
limited laboratory equipment was pro- 
vided and the school had the services of 
one instructor, who had to function in 
many capacities. Mineralogy, geology, 
assaying and surveying were taught. 
as well as some instruction in chemistry 
and drafting. Many availed themselves 
of the opportunity and were benefited 
and helped to advance themselves in the 
industry. The hours of instruction were 
made to conform to the free time of the 
men who were employed. A _ similar 
school was established at Tonopah. 
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Plans Completed for First-Aid and Mine 
Rescue Meet at Butte, Aug. 20-22 


LANS have been completed by the 
arrangement committee of the Inter- 
national First-Aid and Mine Rescue 
Contest for the seventh annual meet to 
be held Aug. 20-22 under the auspices 
of the U. S. Bureau of Mines at Butte, 


Mont. Invitations have been sent to 
the many mining companies in the 
United States and Canada that are 


expected to enter teams in the contest. 

An innovation at the meet this year 
will be a new type of gallery, in which 
the mine rescue teams compete. This 
gallery includes both open and closed 
type features, and simulates actual un- 
derground conditions very well. Last 
year an open type gallery was used, and 
in prior years a closed type had been 
employed. : 

The program for the meet follows: 


Sunday, Aug. 19 


Registration of the competing teams at 
the Butte Chamber of Commerce. 


Monday, Aug. 20 


9 am. to noon — Annual 
Safety-First Field Day 

10a.m. to noon—Bench tests in Interna- 
tional Mine Rescue Contest to be held 
in the museum at Columbia Gardens 

Noon to 1 p.m.—Basket picnic lunch 

1 p.m. to 4 p.m.—First five problems Inter- 
national First-Aid Contest 

4 p.m. to 6 p.m—Underground men’s 100- 
yd. dash; high school students’ relay 
race; and mucking contest 

8 p.m. to midnight—Butte Miners’ Safety- 
First Field Day dance at the Columbia 
Gardens pavilion 


Tuesday, Aug. 21 


9 a.m. to noon—Final five problems Inter- 
national First-Aid Contest 

1 p.m.—Underground trip for visitors 

7 p.m—Assemble at Butte Chamber of 
Commerce for trip to Gregson Het 
Springs dance 


Wednesday, Aug. 22 


9 a.m. until completed—International Mine 
Rescue Contest 

1 p.m.—Assemble at Butte Chamber of 
Commerce for trip to largest non-fer- 
rous smelter in the world at Anaconda, 

_  Mont., 23 miles west of Butte 

/ p.m.—Annual Banquet International Mine 
Rescue and First-Aid Contest to be 
held at the Masonic Temple in Butte 


Thursday, Aug. 23 


3utte Miners’ 








All visitors desiring to remain over - 


will be given a second opportunity to 
visit the Butte mines and the Anaconda 
smelter. 

A tentative list of the chief judges of 
the meet includes Dr. R. R. Sayers, 
chief surgeon of the U. S. Bureau of 
Mines; Dr. HARoLp SCHWARTZ, presi- 
dent of the Silver Bow County Medical 
Association; LIMAN FEARN, chief coal 
mine inspector of the State of Wy- 
oming; and W. G. DuNCAN, associate 
professor of mining extension at the 
Pennsylvania State College. 

Personnel of the arrangements com- 
mittee comprises Joun L. BoarDMAN, 
chairman, bureau of safety, Anaconda 


Copper Mining; Dr. ArtHuR L. Mur- 
RAY, surgeon, U. S. Bureau of Mines; 
safety engineers of the Butte mines ; and 
representatives of the various civic or- 
ganizations of the city. 

—Se— 
Canadian Geological Survey 
Organizing 52 Field Parties 


IELD work of the Canadian Geo- 
logical Survey will be carried on 
this year by 52 parties, the number en- 
gaged last year being 49. These parties 
will comprise in all about 250 persons, 
41 of whom will be permanent officers 
of the survey, and nine teachers of uni- 
versities will also have charge of parties. 
University students to the number of 
108 will be given employment and prac- 
tical instruction. . 

A large part of the survey’s parties 
will be concerned with the examination 
of mineral occurrences and promising 
areas for prospecting within range of 
railways or other means of access and 
industrial development. They will secure 
information for the preparation of maps 
that show routes of travel, topography, 
mining claims, and other developments 
in mining areas, and the distribution 
of rock formations, and also infor- 
mation for reports explanatory of the 
mineral bearing possibilities of these 
rock formations. During the last two 
years both topographical and geological 
work have been accelerated and im- 
proved appreciably by aérial photog- 
raphy carried on jointly by the Royal 
Canadian Air Force Branch of the De- 
partment of National Defence and the 
Topographical Survey branch of the 
Department of the Interior. 

-— 
Lake Superior Safety Meeting 
to Be Held Soon 


N ATTENDANCE of three hundred 

or more representatives of the min- 
ing companies in the Lake Superior 
district is expected at the tenth annual 
Safety Conference of the Lake Superior 
Mining Section of the National Safety 
Council, which will be held at the Hotel 
Duluth, Duluth, Minn., on June 27 and 
28. E. W. R. Butcher is chairman of 
the executive committee. Among the 
speakers who are to address the meeting 
are J. H. Hearding, assistant general 
manager of Oliver Iron Mining, Duluth; 
E. W. Corn, of the National Safety 
Council, Chicago; George J. Barrett, 
Oliver Iron Mining, Duluth; Charles F. 
Haselton, chief mine inspector, Cleve- 
land; John A. Northwood, Bethlehem 
Steel, Johnstown; Albert Mendelsohn, 
Copper Range, Painesdale, Mich.; S. R. 
Elliott, general manager of Cleveland- 
Cliffs Iron, Ishpeming, Mich.; W. O. 
Hotchkiss, president of Michigan Col- 
lege of Mining and Technology, Hough- 
ton, Mich.; A. D. Chisholm, Pickands, 
Mather & Company, Ironwood, Mich. ; 
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W. M. Hoen, Oglebay, Norton & Com- 
pany, Ironwood; F. C. Gregory, U. S. 
Bureau of Mines, Duluth; and W.-H. 
Carrick, Corrigan-McKinney Steel Com- 
pany, Bessemer, Mich. The banquet 
will be given on the evening of June 
27 at the Hotel Duluth. 


—f>— 


New York Section A.I.M.E. 


Hears Lecture on Aluminum 


S. ARCHER, chief metallurgist of 
¢ the Aluminum Company of 
America, gave an illustrated lecture on 
aluminum and light alloys before the 
New York section, and ladies, of the 
A.I.M.E., in the auditorium of the En- 
gineering Societies Building, on Tues- 
day evening, June 5. The meeting was 
advertised as non-technical and a large 
number of Auxiliary members were 
present in spite of the inclement 
weather. That Mr. Archer’s subject 
was both fitting and well presented was 
indicated by the large attendance, and 
the animated, though short, discussion 
which followed the lecture, during which 
the ladies took advantage of the oppor- 
tunity to question a recognized author- 
ity on the utilitarian phases of the new 
metal which is so widely used in the 
manufacture of cooking utensils. 

Mr. Archer confined his talk to a brief 
historical sketch of the aluminum indus- 
try, a few statistical illustrations of the 
rate of its growth, and mention of the 
new fields in which it is being used. A 
display of aluminum products, experi- 
ments to illustrate the relative stiffness 
and modulus of elasticity of steel and 
aluminum, and a series of lantern slides 
were features of the meeting. 


—— 


Arizona First-Aid Association 
Distributes Prizes 


ONUSES to the amount of $6,265 

have been paid to 79 teams of six 
men each in nine competitions held by 
the Globe-Miami Mine Rescue and First- 
Aid Association between Jan. 3 and 
May 20 of this year. The total attend- 
ance for the four and one-half months 
covered by the report was 10,285, which 
exceeds by 2,196 the attendance for any 
other year since the association was 
formed. It was organized in 1918. In- 
spiration Copper had 657 men enrolled, 
or 39.15 per cent of its employees. 
Total attendance was 4,226, an average 
of 6.4 attendances per man. Miami 
Copper had 438 men enrolled, or 38.5 
per cent of its employees. These men 
had a total attendance of 4,062 an aver- 
age of 9.2 attendances per man. A 
total of 325 employees of Old Dominion 
were enrolled. They constitute 47.1 per 
cent of the total payroll. They had a 
total attendance of 1,917, an average of 
5.9 attendances per man. Each man 
on the team winning first place in the 
contest received $30. Men on second, 
third, fourth, and fifth place teams are 
each given $25, $20, $15, and $10, re- 
spectively. Men on teams placing below 
fifth but scoring better than 80 per 
cent receive $5 apiece. Orr Woodburn 
is director of the work of the association. 
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J. H. Stove, manager of the Central 
Manitoba Mines, has_ resigned his 
position. 

J. V. Danko, of Greenwich, Conn., 


sailed from New York on June 9 for 
South Africa. 


RicHarp A. Parker, of Denver, was 
in New York recently for the alumni re- 
union at Columbia University. 


E. G. Lawrorp, formerly a member 
of the staff of Engineering and Mining 
Journal, is now at 3 Lombard St., 
London. 


N. B. Davis, consulting engineer, is 
making an examination of the holdings 
of Cummings-Trudel Mining, in the 
Rouyn area of Quebec. 


P. G. Beckett, general manager of 
the Phelps Dodge Corporation, was in 
New York early this week, expecting 
to return to Douglas on Thursday. 


V. C. Crauson is in the Sudbury 
district, Ontario. He expects to go to 
Idaho about Aug. 1, after visiting 
Porcupine and other camps of the 
province. 


H. R. PLate has resumed his engi- 
neering practice at Burlington, Calif., 
after a year’s absence. He has been in 
Mexico for the last two months, making 
examinations of properties. 


Joun A. Burcess, of San Francisco, 
is in the Sudbury district of northern 
Ontario, where he will spend most of 
the summer. He is making his head- 
quarters temporarily in Toronto. 


CoLoNEL ArTHUR S. DwicHT and 
EpGAR RICKARD are booked to sail from 
New York for London on June 23 to 
attend the dedication of the library at 
Louvain University as representatives 
of the A.I.M.E. and the Commission for 
Relief in Belgium, respectively. 


D. Becker, of American Smelting & 
Refining, L. Kintz and C. Lunp, of 
Braden Copper, and K. L. S1evers, of 
Cerro de Pasco, sailed on June 7 for 
Peru and Chile on the “Santa Teresa,” 


THEODOR ZUSCHLAG and WALTER 
Kocu, of the Taumac Corporation, have 
left New York for Colorado for the 
purpose of supervising geophysical sur- 
veying of a tract of territory in that 
state. 


I. L. GRENINGER, superintendent of 
the Andes Copper mine at Potrerillos, 
Chile, recently returned to the United 
States on a year’s vacation. Mr. Gren- 
inger is visiting the mining districts of 
the West. 

W. H. Corsoutp, of the Mount Isa 
Mines, has been on a visit to the New 
Guinea gold fields in connection with the 
possible formation of a company to carry 
on operations in that territory on a 
large scale. 


FitcH Ropertson, of the American 
Smelting & Refining Company, has been 
transferred from New York to Salt Lake 
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Personal Notes 


City, where on June 1 he assumed his 
duties in the western executive offices 
of the company. 


C. C. Ross, who has been in charge 
of the administration of the Canadian 
Department of the Interior in Alberta, 
is touring the mining areas of Manitoba 
to determine the most efficient system 
which can be devised in that province, 
for the administration of departmental 
mining affairs. 





FRANK R. Corwin has resigned his 
position as assistant general superin- 


FRANK R. CORWIN 





tendent of the Baltimore Copper Smelt- 
ing & Rolling Company to become gen- 
eral superintendent of Nichols Copper. 


| 





GEORGE S. GOODALE, superintendent 
of Mayflower-Old Colony, in the Mich- 
igan copper district, since 1910, has re- 
signed his position, effective July 1. 
He will take over the duties of super- 
intendent of the properties of Royal 
Tiger Mines, in Summit County, Colo. 
His successor at Mayflower-Old Colony 
has not been named. 

G. L. Otpricut, supervising metal- 
lurgist of the non-ferrous metallurgical 
branch of the U. S. Bureau of Mines, 
is spending several weeks at the Rare 
and Precious Metals Station of the Bu- 
reau, at Reno, Nev. Soon after his 
return to the Intermountain Station at 
Salt Lake City, Mr. Oldright will visit 
the zinc leaching plants in the North- 
west. 

Dr. W. F. JAMes has resigned his 
position with the Canadian Geological 
Survey to establish a consulting prac- 
tice as mining geologist with head- 
quarters at Amos, Que. He has an 
extensive knowledge of the Rouyn 
field, where much of the geological 
mapping has been done under his aus- 
pices. Dr. James will supervise the 
operations of Sladen-Malartic Mines in 
the Rouyn district. 


* 


Louis S. CaTEs, vice-president and 
general manager, of the Utah Copper 
Company; H. S. Josepu, consulting 
mining engineer, of Salt Lake City; 
RapH E. Bristoi, cement producer, of 
Ogden; and ErNEsT BAMBERGER, pres- 
ident of the Keystone Mining Company, 
attended the National Republican Con- 
vention at Kansas City, as members of 
the delegation from Utah. 

Harry T. Lewis, of the assaying firm 
of Lewis & Walker, Butte, Mont., has 
sold his interest in the firm to J. S. 
Roacu, a brother of Epwarp Roach, a 
member of the firm. Mr. Lewis formerly 
held a position at the old Anaconda re- 
duction works under his father, who was 
superintendent. Twenty-six years ago 
he opened a custom assay office with 
Davip WaLKeER. J. S. Roacu, the new 
member of the firm, has been connected 
with the chemical department of the 
W. A. Cvarx interests for the last four- 
teen years. 


Joun A. Garcia, consulting engineer 
of Chicago, was granted the degree of 
doctor of engineering (honoris causa) 
at the recent commencement of the 
School of Mines and Metallurgy of the 
University of Missouri. Dr. Garcia re- 
ceived his E.M. from the school in 1903. 
His organization, of which ANDREWS 
ALLEN is a partner, consists of about 
100 engineers who have examined prac- 
tically every mining district in the 
United States. Two mine tipples, 
erected by the organization, have held 
the world’s hoisting records for ten 
years. 





OBITUARY 


GeorGeE A. Newett, publisher of [ron 
Ore, died recently at Ishpeming, Mich., 
after a prolonged illness. Mr. Newett 
was a director of Calumet & Arizona, 
New Cornelia, and Verde Central. 

Henry NEWELL, pioneer mine oper- 
ator in the Park City district of Utah, 
and a director of Silver King Coalition 
Mines, died on May 31 at a Salt Lake 
City hospital, following an illness of 
ten days. Mr. Newell was 84 years old 
and had retired from active business 
fifteen years ago. 

JosepH F. Hatioran died in Berke- 
ley, Calif, on June 3, 1928. Mr. 
Halloran was 77 years old, and was a 
native of Dubuque, Iowa. He was a 
publisher. He acquired the Mining 
and Scientific Press in 1892 and con- 
tinued its publication to the end of 
1905, when T. A. Rickard assumed 
control. 


J. P. Cuays, secretary and treasurer 
of the Utah Peruvian Lead Company, 
Salt Lake City, died on June 12 
at the Holy Cross Hospital in that city 
as a result of injuries received on June 2, 
when he with four others jumped from 
a gasoline motor railway coach shortly 
before it left the rails of the narrow- 
gage line running between Wasatch and 
Alta in Little Cottonwood Canyon. 
Another member of the party, T. A. 
JACOBSON, superintendent of the Colum- 
bus Rexall mine, near Alta, escaped 
injury. 
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Hollinger Profits 


OLLINGER Consolidated Gold 

Mines, Ltd., reports net income of 
$6,648,309 in 1927 after depreciation, 
which compares with $6,199,679 in 1926. 
Dividends disbursed in 1927 amounted 
to $6,396,000, against $5,805,600 in 1926. 
Income account figures are compared in 
the accompanying table: 


Hollinger Comparative Income Statement 


1927 1926 1925 
Income from 
production... $14,548,899 $14,780,636 $15,786,405 
Other income. . 769,479 876,164 342,850 


Total revenue $15,318,379 $15,656,800 $16,129,255 


Operating ex- 
7,507,624 7,630,879 7,829,028 


Operating 
profit..... $7,810,754 $8,025,921 $8,300,227 
Depreciation. .. 616,622 1,192,535 1,068,269 
Balance..... $7,194,132 $6,833,386 $7,231,958 
TM so. ceees 545,823 633,706 693,246 


Netincome.. $6,648,309 $6,199,679 $6,538,712 


Dividends..... 6,396,000 5,805,600 4,378,800 
Surplus. ...-<. $252,309 $394,079 $2,159,911 
Added wargas™ UG oececkceds. cciecsiccs 

Balance..... $1,295,403 $394,079 $2,159,911 


Previous sur- 
OD 36c0a50 10,170,842 9,776,762 7,616,851 


Profit-and-loss 
balance. ... $11,466,245 $10,170,842 $9,776,762 
Earnings per 
GHGs. 0.065.0' $1.35 $1.26 $1.32 
*Profit on sale of securities and appreciation of 
g hares of other companies. 
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Higher in 1927 


Estimated gross value of the ore re- 
serves decreased from $66,081,733 to 
$60,081,733 during 1927. Reasons ad- 
vanced for this decrease are certain 
geological conditions and unavoidable 
delays encountered in the sinking of the 
No. 19 (Schumacher) shaft, and the 
increase in tonnage milled. Several good 
veins have been encountered in the Schu- 
macher shaft, which is not at the 2,900 
level, although the property has not 
been systematically developed yet. At 
Kamiskotia, in Robb and Jamieson 
townships, the company optioned 98 
claims during the year. Following 
thorough investigations by electrical and 
geophysical prospecting, 41 of the claims 
have been retained and are now being 
intensively prospected. Copper and zinc 
ores, containing traces of gold, have been 
encountered in this development work. 


Operating Costs per Ton of Ore Milled 





rrr ree ere ree 0.0345 
pS re ee 0.0063 
reer rrr 0.0290 
Workmen's compensation................ 0.0732 
Discount on United States exchange...... 0.0001 
er ee eer ee rere 0.7290 
DE GUNN os icicnnaanes ctatiaxergawades 2.3850 

Oi aioe dea catedcscdcunpenarnans $3.4455 


A total of 2,178,329 tons of ore was 
milled during the year. 





Kennecott Copper Corporation 
Reports Higher Net 
Earnings for 1927 


ENNECOTT Copper Corporation 
earned $28,127,934 before deple- 
tion during 1927, which compares with 
$26,069,283 in 1926. Consolidated in- 
come accounts for 1927, 1926, and 1925, 
are compared in an accompanying table. 
Operations in Alaska were continu- 
ous. Production data follow: 


Per Cent Ounces 
Tons Copper Silver 





Kennecott........ 90,393 12.44 2.10 
Oe ee 448,200 1.57 0.31 
p | er 538,593 weae sees 
BMS cicviuna. wexees 3.396 0.61 


Shipments to the smelter amounted to 
61,322 tons of concentrate, containing 
34,744,620 Ib. of copper and 362,624 oz. 


I NER gnc 55 dik ds Sake Ke Oe oaes Rene a 


NN ee ee rer eer err ee 


EEN sina uaes da bmandoes dus aeame te 
IE I ood hace vos a Hares ene eie den MoxReee 


El go 945k a AR AoE aaa oes 


Balance 


INR 05s Baia ane Paeeis ahaweomnaeeae ss 
Dividends 


* Before depletion. 


of silver. Milling operations are sum- 
marized as follows: 


Tons Per Cent 

Concen- Copper 
Tons trates inCon- Per Cent 
Milled Produced centrate Recovery 


Kennecott.. 84,094 17,011 38.08 94.04 
Latouche... 448,200 36,422 16.50 85.36 


The Caletones smelter at Braden, 
Chile, produced 202,968,550 lb. of cop- 
per from 5,290,191 tons of ore mined. 
Smelter recovery of copper was 97.11 
per cent. No development work was 
carried on during the year for the pur- 
pose of adding to ores reserves, which 
on December 31, 1927, were estimated 
at 244,000,000 tons of 2.19 per cent cop- 
per ore. Milling data follow: 





CG NE is CN aio a Sivek eccddivcvceaxe 5,300,794 
Ore milled, per day, tons............... 14,523 
Heading assay, copper, per cent......... , 
Tailing assay, copper, per cent.......... 0.396 
Recovery of copper, per cent............ 85.25 
Concentrates to smelter, tons........... 384,731 
1927 1926 1925 
$70,081,636 $72,096,237 $67,863,114 
he 36,589,559 39,254,160 37,891,529 
Sa $33,492,077 $32,842,077 $29,971,585 
<3 3,725,924 2,164,053 2,315,025 
us $37,218,001 $35,006, 130 $32,286,610 
és  _ atabeegeeaa 101,250 495,556 
a3 4,042,903 4,000,721 3,991,608 
ae 4,538,096 4,248,845 3,369, 159 
i $28,637,002 sag 208 $24,430,287 
a $28,127,934 $26,069,283 $23,890,044 
an 22,520,606 17,898,691 6,904,082 
er $5,607,328 $8,170,592 $16,985,962 
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Copper Range Reports Net 
Deficit of $205,422 


_— allowing for depletion and de- 
preciation, Copper Range reports a 
net deficit of $205,422 for 1927. How- 
ever, operating profit amounted to $508,- 
796, an appreciable increase over the 
foregoing years as is shown in the 
following tabulation: 


Price 
Received per 
Pounds Operating Pound of 
Copper ofits Copper, Cents 
1927..... 14,625,256 $508,796 13.42 
i 14,696,867 385,103 13.95 
). 14,298,916 © 178,711 14.25 
} 15,078,360 264,792 13.76 
i} / . ae 14,365,045 248,117 14.80 


The results of operations in 1927 
are compared with those for the average 
of the ten-year period immediately pre- 
ceding in the following table: 


Comparative Statement 


ie for 
Ten Years 
1918-1927, 
1927 Inclusive 

Tons of rock stamped...... 390,415 500,480 
Pounds of refined copper 

WRN ook ods ecccces 14,612,090 18,125,648 
Pounds of refined copper per 

ton etamped............ 37.42 36.21 
Cost of copper per pound, 

including depreciation and 

set. gpa ee $0. 1680 $0. 1856 
Price received per pound of 

Cy ee EOE ee . 1342 . 1635 
Mining expense, smelting, 

freight, and marketing 

Qs is Seccn tances 1,739,988 2,615,416 
Operating profit before de- 

ducting depreciation and ; 

GUE < Secg cats ake 508,796 601,591 
Loss after depreciation and 

GH bie vee eeevuuas 205,422 148,239 


During the year a plan of profit 
sharing for the key men in the operating 
organization at the mines was initiated 
whereby Copper Range stock costing 
approximately $15,000 was purchased 
and distributed to 56 employees of the 
company. Further distributions depend 
on the effectiveness of the organization. 


ee 


STATISTICAL NOTES 


GREENE CANANEA CopPpER CoMPANY 
report for 1927 shows net income of 
$580,952 after depreciation but before 
depletion. This compares with net in- 
come of $584,458 in 1926. According to 
the report, the development of the Colo- 
rado orebody has indicated tonnage and 
grade considerable in excess of expecta- 
tions. During the year 600,884 tons of 
concentrating ore was produced, averag- 
ing 1.92 per cent copper; 55,482 tons of 
direct-smelting ore, averaging 5.71 per 
cent copper; 29,482 tons of leasers’ ore, 
averaging 4.41 per cent copper; and 
1,051 tons of precipitates assaying 77 
per cent copper. The smelter treated 
152,985 tons of copper-bearing material 
with an average recovery of 98.54 per 
cent. 


BuENA TIERRA MINING COMPANY, 
Ltp., operating in Chihuahua, Mexico, 
produced 11,721 short tons of ore in 
1927, of an average analysis of 16.2 oz. 
silver per ton and 10.3 per cent lead. An 
operating loss of $51,333 was sustained 
during the year. 
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Statistics of Refined Primary Lead 
in the United States in 1927 


HE output of refined primary lead value of lead produced 
in the United States, from domestic the decrease in the 


ore, amounted to 668,320 short tons in value of lead from 8.0c. 


1927, valued at $84,210,000, as shown by in 1926 to 6.3c. 


Bureau of Mines. 


in 


Refined Primary Lead Produced in the United States, 1925-1927 


(Figures Represent Short Tons) 


1925 

Domestic desilverized lead...............000. ccc cece cee eee eee eee 345,429 
SPUN EE BOONE, 6 oa 5 ois oxo s0c0.cusc soeescenenss 5 Si cota has ..... 260,560 
Domestic desilverized soft lead.............0.0..00000 0000 ee eee 48,932 
654,921 

Poreign Geailveridied lead... 2. ccc ccc ccccscccccccceevcess 112,048 
Total refined primary lead........................ spcere hg unis 766,969 
RINE ook ne oo kn Sine hua he OS Su ews kee os Hes er 19,667 


Apparent Consumption of Refined Primary Lead in the United States 


(Refinery Stocks Disregarded) 


Supply: 
Stocks in bonded warehouse, Jan. |...................20..00000. 5,045 
Imports of pigs, bars and old metal................... os s0 aes 
I 55 5 iar Sc sow bo iy 0 bow do erearce aes yenree . ...... 766,969 
779,035 
Withdrawn: 
Exports of foreign lead: 
From warehouse Saath weetes ae bara are eae eee ae he 98,564 
In manufactures, with benefit of drawback....... ; ee 11,699 
Exports of domestic lead........................ ios Gade wane 4,955 
Stocks in bonded warehouse, Dec. 31....................-...000. 8,162 
; 123,380 
Apparent GONSUMINION....... 2... ccccecacsioeseasewvcvcens neatees owas 655,655 


Imports and Stocks of Lead in Ore and Bullion 
(General Imports) 


Imports of lead in ore and matte.................... Gad de aaress 44,481 
Imports of lead in bullion.......................... dice ones Bip eom 70,627 
Remaining in warehouse, Dec. 31 (c): 
Lead in ore and matte...............22.00000005. ere rire eae 52,942 
NRE NIN 8 8. ples Ghivoapsis ss Gis ew Se Gd Biba a $18 o-o-a5e% whe eiSun 45,863 
Average selling value in cents per pound..................... pare 8.7 


1926 


366,413 
258,565 

55,707 
680,685 
118,256 
798,941 

22,524 


8,162 
(a) 11,152 
798,941 


818,255 


67,660 
17,955 
4,276 
10,711 
100,602 
717,653 


58,116 
78,285 


57,315 
53,791 
8.0 


was 
average 
a 
1927. 


due to 
selling 
pound 
Produc- 
reports made by producers to the U. S. tion of refined lead from foreign ore, 
Production was principally from Mexico, amounted to 
nearly 2 per cent less than in 1926 and 128,210 short tons—an 
the value was 23 per cent less. The per cent over the production in 1926. 
greater percentage of decrease in the Consequently the decrease in the total 


increase of 8 


1927 


378,889 
233,944 

55,487 
668,320 
128,210 
796,530 

24,347 


10,711 
(a) 2,467 
796,530 


809,708 


122,764 
(6) 12,000 
maoD 
9,464 
146,761 
662,947 


40,638 
118,283 


49,763 
63,335 
6.3 


(a) Includes 622 tons of “old, reclaimed and scrap” in 1925, 1,135 tons in 1926, and a small quantity not 


separable in 1927. 


(b) Figures not available. Estimated at 12,000 tons for use in working out apparent consumption. 
(c) Some part of this may have been smelted and refined and thus be included in the quantities given above 


as ‘Foreign desilverized lead.” 


Primary Lead Smelted or Refined in the United States, 1925-1927, by Sources 


(In Short Tons) 


Source 1925 
Domestic ore: 
NI cc So sic ns bi ceca ce ho Sod SA a Vo a dn wae Si 9k, 4TH Lee aaa 699 
PI gpa isons ots. 356 15 Di a1 aneige Bite ea Tear 6 Ww. Sr. @-SKSchs lane. Hie 10,281 
SEIN 5 soe stg Leb ds vem G8 Seas GOA eee bwwe 15 ek de Sain oh 4,148 
CORON 5 5 54 dria hws Sus a iw 4 iw; HSA Aare ioe Bye we ars Skwrs 4S ele woe ola 31,855 
NR dc fala. di busi. oot oid bie ads OEE AOR Je 0ds eb ARE OOS 123,363 
NN or os 5 acgy idothayhn a -soren i uaate Nie US awe 00 tls Gt Gore aes a paren sve owes 474 
EAI ao: soca: 80a, wise SSSR DTS wim. wk eves WEHaH 0001.6 KERR SRO 15,001 
eee ee ee ee ee ee re ee 96 
IID 5 o5:5. Aco sale iS 01d Wik Si ar Od wu wwe cs ead ee o.9 8 ars oo aya oem 208,547 
RR a og, Gi acd larcasD yin. ik skin Wasa oly ALR le ate 4 wi vha a Bas bane s oaie 22,008 
SNE oo ies SE peees oso os viglacesiken seb Soon sue disauin a ooh wiais 10,978 
I cis a axing wed gs wa eo se bp thw @ Bcwrecknera lave. corm wlaveraie » 3,782 
RUIN og os og aoe wea db wclndje eae Sob nie bdvnas ae ebeadwe wow se 78,487 
SEN es a5 sii oS Sie bw 54 wow bod wee, ea 0 Mamie ab ese 4 aa isia ese anes’ 6 
SA III 06555 5 ssire cw, Sip boise 480d wl S16 even 6 10 chew 0p Wd 9.6 Bm Wd beo 2 
EI 8 5:5 alg: ish is esc @ she SW a9 ish lw 19 NS wins vos'o by 4p. oo ela ade 436 
Ne re eS aa WO Ese Siu O'S Was ae NS WK Swiatd dds Sw SS Lacie Siew 31 
RMN Re Bes odie oe Skea oreniue wide GIA OS a DEM WEA Sie-ow ears albert A 166,844 
eM ie sb S18 81 9:a ise) 9G WS Bae wile WS Ww A Iaw ew OS Saw wash bo end 2,179 
NNN oii a o 's\cls6 Bsc GA 6:6: G 8 BLOG. 019.60 dad oS ow wale ae we gh 2,802 
ITN 5s 0.6565 1026 aire midib-w-s Blore:g\e-DD 0! 4e 6 wd wis Wield veo oes dors 2,889 
SENN S25 acy is bwiso odie w wile iss 1S Die wtb a a bL6 A Shae wie ls aR EK a win'o'Y 2 
ANAND ERIN 5 ones a nik o:5 000 6 0 00s be ode ewe g.o0 sso b0we.ecemaa’ 1,541 
686,451 
Foreign ore: . 
NN SS ayes Aka ATE Midis Ae SE NORE Breb cee aseoentdiana oasbanwe 
NN ia ein 'n s8 siveiorin wvin is Wous ated: iw ik Hod Whavs ese wei & pre e'8 bo a68 10,676 
SSI MMOND a5 5a. 5ick nw Wisi sw lava to 96. Ciave'e. 6S. a. wrwiw 0S er 06-0 ww és 
RN cle sR iigud eine high gle: sso ale 6.5 oS Kh do Ad eeetenee ia 6 00 ale wie 470 
NN ire ta ate 4). ahead a wa bee bwid.d a aos 66) 40 odes 6.0 we ad 31,107 
SARIN 2 io. ai sb uw a0 wire 4 0519 oe ile w:4:d wie wi8Simreibre G6 4b 0% 4,496 
MN a 26, esa scotia dhe ws wi re waco Si Fia Ge oe Mr ainbicacna@/deval Sho are wk 269 
Foreign base bullion: 
NOI 655 ivh 5 6s 0s bse cde w Wnasa ss was STOO EG W909: eb bs So wks pw SA ese 65,024 
112,048 
RNR hs > ce alain: euch draws, Siem wale bie we eles BIS ocerwleyepardhbaieun 798,499 


1926 


1,018 
10,646 
4,044 
37,553 
132,564 
357 
20,884 


27 
218,083 
26,350 
11,379 
4,383 
70,004 
5 

I 

770 

102 
151,127 
1,714 
2,262 
2,052 


70,046 
118,256 
814,086 


1927 


1,010 
7,918 
1,232 
37,040 
150,618 


684, 165 
12 
4,138 
18 


19 
22,844 
5,506 

2 
95,841 
128,380 


812,545 


(a) The lead produced by these states is non-argentiferous, or soft lead. In 1925 about 1,383 tons of non- 
argentiferous lead was derived from Colorado; in 1926, 381 tons, and in 1927, 1,084 tons was derived from 


Colorado ores. 
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output of primary lead from domestic 
and foreign scources was only about 0.3 
per cent. 

Over 30 per cent of the lead pro- 
duced from domestic ore was derived 
from Missouri; nearly 23 per cent was 
derived from Utah; and about 22 per 
cent came from Idaho. The remainder 
was derived from a number of states, the 
most important being Oklahoma, Colo- 
rado, and Montana. 

Apparent consumption of refined 
primary lead in the United States in 
1927 was about 663,000 tons, compared 
with about 718,000 tons in 1926. 


—>— 


Bingham Mines Company 
Earned $311,695 in 1927 


INGHAM MINES COMPANY, 

operating in Bingham Canyon and 
the Tintic districts, Utah, reports net 
profits of $311,695 in 1927, before de- 
pletion and depreciation. Dividend 
disbursements amounting to $200,000 
were made during the year. 


Consolidated Income Statement for 1927 
of Bingham Mines Company and Eagle 
& Blue Bell Mining Company 


Gross Income From Operations 


Ore shipments............ $1,524§881 
rere sae 47,406 


Rents and privileges... .... 12,589 

Miscellaneous... Beas 10,395 $1,595, 272 
Operating Expenses 

Smelting, freight, sampling 





and assaying.......... $672,636 
Mine operations......... 335,065 
Insurance, miscellaneous 
taxes, general expenses. . . 101,498 
Management, office, legal 
expenses, federal taxes. ... 49,430 1,158,631 
Net earnings and revenues.......... $436,641 


Mine Development 


Prospecting and development of mines... $129,772 
Net operating gain................. $306,868 
Other income 
Interest ee Oe Ce $4,860 
RESRORTBTOONE Goo 55ck co olor ic ES 30 4,891 
PRC I 55k G eh wee hos ROKR Owe $311,760 
Less outside interests (2.8 per 
cent Eagle & Blue Bell Mining 
ROUEN sisters cc euch ios ence aes 64 
Net income and equity.......-.......... $311,695 


A record tonnage was moved at the 
Dalton and Lark mine under low metal 
prices. A larger tonnage was extracted 
at the Victoria mine, of greater metal 
content. Eagle & Blue Bell shipments 
were mostly of low grade, and the 
tonnage decreased, also. No develop- 
ment work was done at Farragut, 
Commercial, Winamuck & Dixon, or 
Tesora properties on company account, 
but lessees shipped nineteen cars from 
the Commercial and Winamuck & 
Dixon. Work was suspended in the 
American Star in August. 

sical tills 

SAN RAFAEL Y ANEXAS MINING Com- 
PANY, of Pachuca, Hidalgo, Mexico, 
milled 250,000 tons of ore in 1927, pro- 
ducing 3,258,913 oz. of silver and 427,- 
067 kilos of gold. 


Mica exports from Madagascar 
amounted to 544 metric tons in 1927, 
against 296 metric tons in 1926. The 
1927 total consists of 506 tons of 
phlogopite and 38 tons of muscovite. In 
1926 the respective tonnages were 273 
and 23. 
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Metal Price Curves 







































































































] T | TrYrtY 
4 





1 para in PU 
BOOREDII HL ae L cl (ae ty 
: L TLE TH 
1 
st 
ELECTROLYTIC. COPPER | 
Wire Bars, Ingot Bars, and Cakes; if 
F.o.b. Eastern Seaboard Refinery, 
| Cents per Pourd 4 
d 








L 
H 
2 

+ +} 




























































































™N Nee es FP eet 
cetaceans 





























































































































= 
om 





} 
| 
f 
> 
Q2o aae2 82 2 2 4 
1926 1927 1928 \ 
| 
| 
| 
- - == 
| Ba L eh tit} LU habs | j 
e . Prices of rid dy | 4 
) ) TT 1 iene mentee Weed | 
) || TY | | Cents per Pound | 
, | | UI 
a 
4 | I 
| | {I 
, Ay 
' 
































































HE CURVES below are not to be considered as permanent 
records of production. They show merely the current trend 
in terms of daily output according to the latest estimates of the 
American Bureau of Metal Statistics. The figures represent pro- 
duction from countries that produce approximately 98 per cent 
of the world’s copper, 97 per cent of the zinc, 90 per cent of the ; y ; ; j 
lead, and 88 per cent of the silver. The figures for lead on the reduced to a daily rate is shown. Delay is receipt of statistics 
new basis are not available for the individual months of 1926, from Mexico accounts for the failure of the silver curve to be 
and accordingly a horizontal line showing the monthly average up to date. 
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ENGINEERING & MINING JOURNAL'S WEIGHTED INDEX OF NON-FERROUS METAL PRICES 
100 is Composite of Years 1922, 1923, 1924 
Copper, Lead, Silver, Zinc, Aluminum, Tin, Nickel 
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Review of Current Statistics 


AY was featured by conditions 

particularly favorable to the pro- 
ducing branch of the non-ferrous metal 
industry. Statistics of production, de- 
liveries, and metal stocks, released dur- 
ing the month, in almost every instance 
were an improvement over the corre- 
sponding figures for March, from the 
producer’s standpoint. The general ad- 
vance in prices of the major non-fer- 
rous metals is, in turn, indicative of the 
upward trend of the status of the in- 
dustry. Just as metal prices are in- 
fluenced by statistical releases, so are 
share quotations affected by metal 
prices, and Engineering and Mining 
Journal’s Weighted Indices of stock- 
market valuations of mining company 
shares appropriately reflect the gen- 
eral May upswing. 

United States production figures for 
lead and zinc showed somewhat lower 
daily rates in May than in preceding 
months, though copper increased slightly. 
Stocks of blister and refined copper at 
the end of May were practically the 
same as at the end of April—308,043 
tons. This is the lowest in years. 
Large export shipments have been an 
important factor in the reduction. 
Stocks of lead were decreased by 
12,204 tons during April, and a reduc- 
tion in May, also, seems likely. Zinc 
stocks increased 466 tons, domestic de- 
liveries being 3,301 tons greater than 
in April. 

As has been pointed” out before, 
in these columns and elsewhere, the 
zinc statistical situation is consider- 
ably less favorable than that of copper 
and lead. A “buyer’s strike” made its 
appearance, and also its impression, on 
the zinc market in May, and it would 
not be surprising to see stocks of zinc 
higher again on July 1, despite the fact 
that Tri-State producers appear to have 
their output well under control. The 
probable effect on world production, of 
the recently organized European Zinc 
Cartel, continues a moot question, and 
trial alone will tell 
the true story. In 
this connection it is 
interesting to note 
that the daily world 
production rate de- 


By Homar L. JoHNsOoN 
Editorial Staff 


1927, the last month to record an in- 
dex number above 100. Notwithstand- 
ing the widespread publicity given the 
improved copper situation, it was silver 
which contributed to the largest extent 
in advancing the May index number. 
Copper was not far behind, however, 


aaimeaememmmmmmmeemmmes 
E.&M.J. Weighted Index of 
Non-Ferrous Metal Prices 


100 Is Composite for 1922-3-4 


1926 

. - 106.20 
November. . 104.21 
December. . 102.31 
January ...112.66 
February ..111.91 
March ....108.95 
105.93 

105.43 


1927 


95.36 
96.22 
98.30 
100.46 
100.01 
100.84 
98.63 
96.41 





with zinc, in turn, lending considerable 
weight. Higher prices for lead were 
obtained too late in the month to be of 
appreciable benefit, and the slight ad- 
vance actually registered by lead was 
more than offset by a depreciation in 
the price for Straits tin. Aluminum and 
nickel remain unchanged, although Lon- 
don reported a decline of £10 per long 
ton for ingot aluminum, late in the 
month, which attracted considerable at- 
tention, coming as it did in what ap- 
peared to be a very strong market. The 
May average price for silver of 60.298c. 
per ounce is the highest since Septem- 
ber, 1926; the copper average of 14.203c. 
is the highest since November, 1925; 
zine at 6.026c. is the highest since Sep- 
tember, 1927; and the May average price 


Current Statistics of Production and Stocks of Copper, Lead, and Zinc 
Data from American Bureau of Metal Statistics 


Figures Represent Short Tons 














for Straits tin of 51.582c. per pound is 
the lowest monthly figure since October, 
1924. 

The index of seven mining-smelting- 
manufacturing companies is fractionally 
higher than in April, a large decline by 
New Jersey Zinc and a smaller decline 
by National Lead almost offsetting ad- 
vances of the other members, in which 
International Nickel was the leading 
figure. American Smelting & Refining, 
United States Smelting, and American 
Metal also contributed appreciably to 
the upward movement. 

The index of fourteen copper-mining 
companies enjoyed the greatest appre- 
ciation, with an advance in the index 
number from 129.8 in April to 149.3 in 
May. The members of this group pre- 
sented an unbroken front of increases. 
Leaders in the advance were Kennecott, 
Nevada Consolidated, and Granby. 
Though of less importance from a 
weighted standpoint, the following ad- 
vances are particularly noteworthy: 
Quincy soared from $19.50 to $39.75 per 
share; Old Dominion from $10.50 to 
$15.125; Copper Range from $17.25 to 
$22; Magma from $48.125 to $55.75; 
and United Verde Extension from 
$17.75 to $23 per share, during the 
period under review. 

Among the thirteen miscellaneous 
mining companies, the general upswing 
is reflected also, though to lesser extent. 
A feature was the return to favor, 
marked by more active stock exchange 
trading, of the silver-lead-zinc shares. 
St. Joseph Lead is the leader of this 
group, with Federal M. & S., Hecla 
Mining, Silver King Coalition, Tintic 
Standard, and Utah-Apex contributing 
to some extent. Cerro de Pasco and 
Howe Sound, producers of copper as 
wel# as lead, silver, and other metals, 
likewise were important contributors 
in the advance of this index number. 
Gold producers, particularly Hollinger 
and Homestake, were responsible for 
the only bearish news imparted by 
members of this 
group. Hollinger’s 
decline has _ per- 
sisted steadily for 
several months. An 


1927 1922. advance in the 
A i } i 
creased by 45 tons coppgR-North and South America *Y*®° -_ — ae May price of gravel flu- 
in soe, eine Production, refined, daily average. ...... 4,045 4,051 4,160 4,094 4,169 orspar, 85-5 grade, 
that r nt ad- omestic shipments................... 68, 73,976 72,642 72,234 79,103 j L 
the aa 1 Foreign shipments...................., 53,489 55,636 55,970 64,989 $6733 in the Kentucky 
vance in wor re: Stocks, blister and refined.............. 351611 350,153 329,708 308,285 308,043 Missouri fields, was 
coer O. ay _ D€ LEAD—United States and Mexico the only change re- 
ended. Organiza- “Production, smelter, daily average....... 2,513 2,553 2,608 2,364 2,350 ported during the 
tionofthe European Frode Unio diy avenge.” fey. hte atta month in the prod: 
cartel was not ef- — Stocks, smelter and refinery... ........ 156,878 175,230 =—«173,411.—«(161,207 riiiil ets included in 
ae 
fected until in May. ZINC—United States E.&M.J/sWeighted 
Mining Journal's Bomar dime ean 8S sth a8. Metallic Mineral 
nin eri Pie OS. -t.0:4' 6 bee Gees ’ ’ ’ 6 ’ 9, I i i 

Ww - = d ae . AROWEE) MOND DEINE, 2505535 cess cesses 3,468 1,910 2,558 ee Metallic Mineral 
eighted Index of — Exports, ores and dross................ 4,424 7,451 898 ef eee Prices, resulting in 
Non-Ferrous Metal PINE rte e ons wei esa blo oS-aéaice bed 37,602 42,046 41,529 44,759 45,225 an advance from 
Prices for May World Production Rate (Daily average) 106.13 for April to 
reached the highest Cop Rs DEAD AS W0.0 SSS Sad ae ko Gd beta 4,543 4,484 4,672 4,781 eoccce 106.21 for May in 

pie seg aed Me Act eatuheseranten<eecntece 4,514 4,409 4,629 < oee : ; 
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three weeks. Sellers’ price of 6.15c. per 
pound was realized on all but three sales, 
one lot early in the week bringing 
6.125c. and two lots for July delivery 
bringing a premium of $1 per ton. 
Sellers are expecting a buying wave in 
the near future, feeling that consumers 
are short of slab zinc and have refrained 
from buying for several weeks only be- 
cause they expect a break in the price. 
The recent record indicates that sellers 
are prepared to maintain their position 
until galvanizers come around to their 
viewpoint. Conditions in the Tri-State 
district are virtually unchanged. 

The following statistics in tons of 
2,000 Ib. have been released by the 
American Zinc Institute : 








EG BE © isewednn tae acioks 44,759 
PRE wawKGS bo dseucucaees 53,422 

98,181 
TRE. ih Hardtrdaccesaaes 52,956 
SO, FO Oe kas veeseoniums 45,225 





Shipped from plants for export 3,138 
Metal sold, not yet delivered, 


at end of pefied ......6..5. 16,713 
Total retort capacity at end of 

SP sri teuscanaeaaasoe 122,920 
Number of retorts operating at 

ee 70,260 


Tin Lowest in Four Years 


Consumers have been in the domestic 
tin market principally for small lots of 
prompt metal. Apparently the lowest 
prices in four years do not tempt them 
to lay in a supply for any but immediate 
requirements. London took a temporary 
brace last Thursday, but thereafter de- 
clined steadily, taking a big drop of 
about £4 today. Three-month metal is 
now quoted at £216, representing a 
backwardation of £14. The statistical 
position is very weak. During the first 
44, months of the year sales of new metal 
in the East have exceeded those of 
the same period in 1927 by about 7,000 
tons or about 30 per cent. None of this 
is re-sale metal, but represents virgin 
production. It is probable that some 
of this is accounted fpr by accumulated 
supplies of concentrates in the hands of 
miners at the end of 1927. 


Silver Closes Steady 


The silver market continued to de- 
cline during the first half of the week, 
but has since shown some improvement, 
caused by good buying orders from 
China. The undertone appears steady. 


Mexican Dollars (Old Mexican 
pesos); June Ath, 45%c.; 8th, 454c.; 
9th, 464c.; 11th, 46%c.; 12th and 13th, 
464c. 


Foreign Exchange Easier 


Fractional weakening in the principal 
foreign exchanges is noted for the week. 
Closing cable quotations on Tuesday, 
June 12, were: Francs, 3.93c.; lire, 
5.254%c.; and marks, 23.894c. Canadian 
dollars, #2 per cent discount. 


Other Metals 


Quotations cover large wholesale lots unless 
otherwise specified. 


ALUMINUM—Per lb., 99 per cent plus 
grades, price of leading interest, 24.30c. 
Outside market, 99 per cent plus, 
24.30c. ; 98-99 per cent, 23.90c. 

ANTIMONY—Per lb., duty paid, New 
York: Chinese brands, all positions, 9$c. 
Cookson’s “C” grade, spot, 153c. 

KisMuTH—Per lb., New York, in ton 
lots, $2.10. Smaller lots, $2.25 and up. 


CapMIUuM—Per lb., New York: 65c. 
@75c., according to quantity. 

Irn1ipIUM — Per oz., $275@$300 for 
98@99 per cent sponge and powder. 
Market dull. 

Nicxet—Per lb. ingot, 35c.; shot, 
36c.; electrolytic, 37c. (99.9 per cent 
grade) for single lots of spot metal. 

PALLADIUM — Per oz., $46@$49. 
Small lots bring up to $55. Nominal. 


PLaTtinuM—Official price quoted by 
the leading interest on small miscellane- 
ous orders for refined metal, per oz., $78. 
Dealers and refiners quote the trade for 
refined metal, per oz., cash, for whole- 
sale lots, $73.50@$74 bid, $75.50@ 
$76.50 asked. Market very quiet. 

QuicksiILveR — Per 76-lb. flask, 
$122.50@$123.50, depending on quan- 
tity. San Francisco wires $124.33. 

Prices of Cobalt, Germanium Oxide, 
Lithium, Magnesium, Molybdenum, 
Osmium, Radium, Rhodium, Ruthenium, 
Selenium, Tantalum, Tellurium, Thal- 
lium, Tungsten, and Zirconium are un- 
changed from the issue of June 9. 


Metallic Ores 


MANGANESE OrE—Fer long ton unit 
of Mn, c.i.f. North Atlantic ports, mini- 
num 47 per cent Mn; 35@38c. Cauca- 
sian, washed, 53@55 per cent, 38@ 
40c. Chemical grades unchanged from 
quotations in the June 9 issue. 

TUNGSTEN OrE—Per unit of WO,, 
N. Y.: Wolframite, $11.00@$11.25, 
Western scheelite, $11.00@$11.25. 

Chrome, Iron, Tantalum, and Titan- 
ium ores are unchanged from quotations 
in the June 9 issue. 


Zinc and Lead Ore Prices 


Unchanged 
Joplin, Mo., June 9, 1928 
Blende 
Per Ton 
INN gc arate Walicki male era ead $43.45 
Premium blende, basis 60 per 
GONG SE ss das ae ceadhees $40.00@ 41.00 
Prime western, basis 60 per 
CE SE hain sca eaa ee 40.00 
Fines and slimes, 60 per cent 
PEE TO Te eee 36.00 @ 39.00 
Average settling price, all zinc 39.77 
Galena 
RN dr'siec Viel Gra brig aia ainda me $84.80 
Basis 80 per cent lead ....... 82.50 
Average settling price, all lead 82.38 


Shipments for the week: Blende, 14,- 
459; lead, 3,097 tons. Value, all ores 
the week, $830,220. 

Each week’s shipment is taking a toll 
of 2,000 to 3,000 tons of reserve zinc 
ore, with the remaining 40,000 tons held 
by financially strong companies. Sellers 
are accepting the $40 Prime Western 
basis price for a limited tonnage. 
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Platteville, Wis., June 9, 1928. 


Zine Blende Per Ton 

Blende, basis 60 per cent.......... $42.75 
Lead Ore 

Lead, basis 80 per cent lead........ $78.50 


Shipments for the week: Blende, 650 
tons; lead, none. Shipments for the 
year: Blende, 16,595 tons; lead, 960 
tons. Shipments for the week to sepa- 
rating plants, 1,181 tons blende. 


Non-Metallic Minerals 


Amblygonite, Asbestos, Barytes, 
Bauxite, Borax, Celestite, Chalk, China 
Clay, Diatomite, Emery, Feldspar, 
Fluorspar, Fuller’s Earth, Garnet, Gil- 
sonite, Graphite, Greensand, Gypsum, 
Iron Oxide, Lepidolite, Limestone, 
Magnesite, Mica, Monazite, Ocher, 
Phosphate, Potash, Pumice, Pyrites, 
Quartz Rock Crystal, Silica, Spodu- 
mene, Sulphur, Talc, and Tripoli are 
unchanged from prices in the June 9 
issue. 


Metallic Compounds 


ArsENnIous OxipeE (White Arsenic) 
—Per lb., 4c. Market quiet. 

Antimony Oxide, Calcium Molybdate, 
Copper Sulphate, Sodium Sulphate (Salt 
Cake), Sodium Nitrate, and Zinc Oxide 
are unchanged from prices in the June 9 


issue. 
Alloys 

FERROMANGANESE—Per long ton, do- 
mestic and foreign, f.o.b. furnace or 
duty paid, port of entry, $105 quoted for 
last half, 1928. Spiegeleisen, 19@2] 
per cent, $32 f.o.b. furnace. 

FERROTUNGSTEN—Per Ib. of W con- 
tained, 75@80 per cent, 95@98c. f.o.b. 
works. 

Ferrocerium, Ferrochrome, Ferro- 
molybdenum, Ferrophosphorus, Ferro- 
silicon, Ferrotitanium, Ferrovanadium, 
Monel Metal, Nickel Silver and Yellow 
(Muntz) Metal are unchanged from 
prices in the June 9 issue. 


Rolled Metals 


Copper Sheets and Lead Sheets are 
unchanged from prices in the June 9 
issue. 

Zinc SHEETS—Price advanced from 
9 to 94c. per Ib., f.o.b. works, effective 


June 7. 
Refractories 


Chrome Brick, Fireclay Brick, Mag- 
nesite Brick, Silica Brick and Zirkite 
are unchanged from quotations in the 
issue of June 9. 


Iron, Steel, and Coke 


Iron—Per gross ton. Vallev furnaces, 
Bessemer, 17; basic, $15.35@$16; No. 
2 foundry, $17.00@$17.25. 

Steel—Base prices per gross ton, 
Pittsburgh, billets and slabs, $33; plates, 
structural shapes, and soft steel bars, 
per pound, 1.85@1.90c. 

Coke—Per gross ton, Connellsville 
furnace, contract, $2.75@$3; spot, $2.60 
@$2.75. Connellsville foundry, contract, 
$3.75@$4.25; spot, $3.50@$4.25. By- 
product coke, Ohio and Kentuckv, 
$7; Buffalo and Detroit, $8.50@$9. 
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The Market Report 





Copper, Lead, and Zinc Firm at 
Unchanged Prices 


New York, June 13, 1928—The week 
ending today has been featured by firm 
and steady markets for the major non- 
ferrous metals, tin alone excepted. Cop- 


with sales but little below normal. Buy- 
ers have re-entered the market for zinc 
in fair volume and the price is slightly 
higher than a week ago. ‘Tin is easier, 


Copper Firm at 14 4c. 


Sales of copper in the domestic mar- 
ket have been in close-to-average vol- 
ume during the week ending today. 
Export sales continue far above normal, 
and the opinion is frequently heard that 
copper prices will be advanced again 
unless the top-heavy foreign buying soon 
tapers off. Sellers are generally op- 
posed to an additional price advance, 
but the situation may get out of control. 
July and August were the months speci- 
fied for delivery on most of the week’s 
sales; some September copper was sold 








: per has been in fair demand in the and stat-stics continue to show a mount- also, although metal is not freely offered 

‘ domestic market and in exceptionally ing production rate. Silver rallied after that far in advance. One or two small 

i strong demand from abroad. Prices a slight reaction and closes the week with lots for June shipments have also been ; 2 
have been firm and the possibility of little net change. Cadmium, quicksilver reported, though most of the refineries f 
cs another price advance in the near fu- and platinum continue firm in a quiet are having difficulty in filling all orders i 

F ture is discussed. Lead has been firm, market, with antimony somewhat weaker. at present booked for June shipment. s 
id anae May statistics released today are not I 
a ; as favorable as had been expected. A 

i Daily Prices of Metals decline in refinery stocks of some 6,000 ‘ 
Fe — - tons is offset by an increase in stocks . 
: in | mee = = sian, he ane aes ola 5 a 
rf. —— saat =o wana ———— westonaans tion of only 242 tons of total stocks on 
El 7 14.525@14.55 49.75 6 30 | 6.15 6.125@6.15 June 1. All sales during the week have 
Fi 8 14.525 49.00 6.30 6.15 6 15@6 20 been at 143c. per pound delivered Valley 
i” 4 i: aaa nen e a basis, except for a few small lots for : 
FS 12 14.525 | 4850 630 615 | 6.15@6.20 prompt shipment in the Middle West at 

fi 13 14.525 47 .75@48.25 6.30 6.15 6.15 14 fc. per pound. Export price continues 

Ry at 15c. ¢.i.f., usual European destinations. 

i —_ 14.527 48.896 6.300 6.150 6.156 


Lead Quiet and Steady 
Average prices for caiendar week ending June 9, 1928, are: Copper, 14.527; 

Straits tin, 49.333; N. Y. lead, 6.300; St. Louis lead, 6.154; zinc, 6.144; and 
silver, 60.063. 


’ The above quotations are our appraisal of the major markets for domestic consump- 
tion based on sales reported by producers and agencies. They are reduced to the basis 
of cash, New York or St. Louis, as noted. All prices are in cents per pound. 

x Copper, lead, and zinc quotations are based on sales for both prompt and future 
deliveries ; tin quotations are for prompt delivery only. 

In the trade, copper prices usually are quoted on a delivered basis; that is, delivered 

at consumer’s plant. As delivery and interest charges vary with the destination, the 


The lead market has shown no par- 
ticular snap, and yet the day-to-day 
business has been in sufficient volume to 
make a fair week in the aggregate. 
Business in the East has been virtually 
all at 6.30c., at which level the Ameri- 
can Smelting & Refining Company has 


TSG aaa Sa a cen 


| figures shown above are net prices at refineries on the Atlantic seaboard. Delivered Maintained its contract price. ‘ the 
ie prices in New England average 0.225c. per pound above those quoted, and prices at so- West the prevailing price has been 
i called Middle West destinations, 0.325c. above. 6.15 S , ete 4 é 15 6.20c. j 
i Quotations for copper are for the ordinary form of wire bars and ingot bars. For 9./9¢. St. Louis, and 0.19 to 6.2Uc. In 
: ingots an extra 0.06¢. ber pound is charged ; tor slabs, 0.075e. 5 and for cakes, 0.125c. up, Chicago. Inquiry has been largely for 
depending on weight. Cathodes are sold at a discount of 0.125c. per pound. seria ice pie one 

ig Quotations for zine are for ordinary Prime Western brands. Zinc in New York is June, though several good transactions 
t now quoted at 0.35c. per pound above St. Louis, this being the freight rate between the 


two points. 


Quotations for lead reflect prices obtained for common lead, and do not include 
grades on which a premium is asked. 


for July are noted. July buying has 
been by the large consumers, whereas 
those who buy in one- or two-car lots | 
predominate in the sales for June. 





ely ——————— 








_ More interest has been shown by several 
a corroders than for many weeks. Lon- 
ea ae ; : 
, ; don has shown a small net decline, the 
| ee. ae — Ri a. weakness in spot being a little more pro- 
h June Standard | | | 1 than in f ; Arrivals i 
Electro- | | nounced than in futures. Arrivals in 
| Spt | 3M | 8 | “ a 
f | Spot | 3M | Iytic | ae | =, =. | | _ Great Britain have been large and de- 
<= | aak | ona -ake | kk | oa a aa é as been keen. Statistics 
7 645; 6455 683 2258 224% 214, | 2148 | 252 253 rani has not bee en. _ Statistics 
| 3 3 9 rom the A.B.M.S. for May show a de- 
ih 8 | 64% | 64% | 682 | 2238 | 223 | 21 21%; 2543 | 255 ; 7 ow 
Whi c 3 3 5 } 5 cline from 57,153 to 54,363 tons in the 
Hh 11 | 64% | 64%, 69 2224 | 2203 | 212 | 218 | 25% | 258 : no 
Wh 12 | 64% | 64% 69 2224 2204 21} 21% | 253 253 stocks of refined metal in the United 
Hd 13 | 63K 633 | 69 | 217% | 216 | 21 213s | 253 25% States and Mexico. Production of re- 
ii The above table gives the closing quotations on the London Metal Exchange. all ined metal decreased 2,200 tons, whereas 
i prices in pounds sterling per ton of 2,240 Ib. crude production increased 1,900 tons. 





Even so, the rate was a little lower, 
when the fact that May has 31 days is 
considered. 





Silver. Gold, and Sterling Exchange 














i! 

| 

\ — reesei | 

i . | Starting | _—_—_—Slver Gold | ‘ _Sterling Silver | Zinc Steady 

i me | *Gheeks” | New York London | London || °U"° | “Checks” Hew Yak| tates | ne SS oe from the re- 
Hs | mt ~~ |— | sa — —_—— SSS “ee s’ Ss ; 97 6S i ¢ y , av 
i 7 | 4.872 | 59% | 27% |S4el0ad| 11 | 4.872 | 60) | 278 | 84e10%d Siiohtly during the past week.” Galvan. 
it 8 | 4.873 593 274 | 8418103d | 12 4.873 604 27% © S4s0id slightly during the past week. Galvan 
4 9 4.873 60} 273 a. eS 4.873 601 274° 84s104d izers, finding little indication of weak- 
itt —_—_ — ________*_____—s mess on the part of sellers, entered the 
i Avg. 60.104 market and contracted for a tonnage of 


New York quotations are as reported by Handy & Harman and are in cents per 
troy ounce of bar silver, 999 fine. London silver quotations are in pence per troy ounce 


ij of sterling silver, 925 fine. Sterling quotations represent the demand market in the 
i forenoon. Cables command three-eighths cents premium. 


Prime Western zinc for immediate ship- 
ment, approximately equivalent to the 
total sales reported in the preceding 
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Stock 


Anaconda........... 
BONES 9 5-5 «00h 
Cal. & Ariz.. 
Calumet & Hecla..... 
Cerro de Pasco....... 
Chile Copper 
Con. Coppermines... . 
Copper Range...... 
Crystal Copper... ... 
East Butte.......... 
Granby Consol....... 
Greene Cananea...... 
Howe Sound. ....... 
Inspiration Consol... . 
Isle Royale 
Kennecott........... 
Magma Copper..... . 
Mason Valley........ 


Mining Stocks—Week Ended June 9, 1928 





Exch. High Lew Last 
COPPER _ 
New York 744 66) 66) 
Boston 4} 4} 43 
New York 106; 984 983 
Boston 24} 22 42 
New York 773 71 71 
New York 45 41i 41% 
N. Y. Curb 15} 11 113 
Boston 21} 18 18} | 
. Boston Curb *62 = *51 *52 
Boston 2} 23 23 


New York 564 3=— 494 493 
New York 126 107 107 
New York 62 55 55 


New York 25} 22} 22} 
Boston 20 173 172 
New York 94} 863 843 
New York 562 49 49} 


N. Y. Curb 1} iF 1% 


Miami Copper....... New York 22 19} 197 
DRONE: en swans Boston 64 574 574 
Montana-Idaho...... Spokane *294 *284 *29 

Mother Lode Coal.... New York 34 3 3 

Nevada Consol....... New York aoe 22h az) 
New Cornelia........ Boston 30 29 293 
DOOIID = 5.5 5:5 ou sso 5 es OD 374 29 353 
North Butte......... Boston 24 2 24 
Ohio Copper......... N.Y. Curb *85 *80 *83 

Old Dominion........ Boston 144 124 12} 
Phelps — Pe ees N. Y. Curb 138 134 1374 
NI ig one shs ie aie a Boston 38 28 28} 
St. Mary’s Min. Ld.... Boston 31 273 = 283 
Seneca Copper....... New York 3% 3 3 

Shattuck-Denn....... N. Y. Curb 20} 15} 15% 
Been. AS, MAS. sc sso New York 154 14} 14} 
United Verde Ex..... N. Y. Curb 213 154 154 
Utah Copper......... New York 163% 1534 1534 
Utah Metal & T..... Boston 1% 14 14 
Walker Mining....... Salt Lake 55 1.30 1:30 





NICKEL-COPPER 





Internat. Nickel...... 
Internat. Nickel pfd. . 





Gladstone Mtn....... 
National Lead....... 


National Lead, pfd. A 


National Lead, pfd. B 





New York 1024 91g 891g 

New York WS ts 45 
LEAD 

Spokane *3 00 ¥34 #333 


New York 127 124 124 
New York 146 146 146 
New York 1214 1203 1208 


30 
sue 30, JI.10 Q 


Last Div. 


Ap.14, My.21Q 0.75 


Ja. 19, Ja. 31SA0. 25 
Je. 8, Je.25 Q 1.50 
My. 31, Je. 15 Q 0.50 
Ap.i2, My.I Q 1.00 


2.6, Je.30Q ~ 0.62} 

-. 24, Ap. 20A 1.00 
Dec. 1919 0.50 
Ap.13, My.1Q_ 1.00 
Je. 15, ‘e. 2 1.00 
Mr.31, \p. 16,Q 1.00 
Apr. 1): Q 0.25 
Fe. 28, ity 15800, 50 
Je. I, Je. 2 2 25 


Mr.31, Ap. 14.Q 0. 75 


My.1, My.15, Q 0.37} 
Ap. 30, Je.1Q 1.00 


My. 4, My. 21Q i © 


Oct., 1918 0.25 
Sept., 1926 0.02 
Dec.,. 1918 1.00 
Mr.20, Ap.2Q_ 1.50 
March, 1920 1.00 
Ap.1928 A 2.00 
My.29, Je. 15,Q 0.124 
July 6, Q 0.50 
Je.15, Je.30 Q 1.50 
Dec., 1917 0.30 





Je.14, Je30 Q 0.50 
Ap.12, My.1 Q 1.50 


June, 1927 0.005 
Je.15, Je.30 Q 1.25 
Je.l, Je15Q 1.75 
3. An. 1 Oo 1:58 
Je.9, Je.20, QX 0.75 
May, 1917 1.00 
Nov., 1920 1.50 
De., 1926 0.50 
Je.15,Je.30 Q 0.50 
De., 1920 0.50 
Ap., 1927 0.25 
No.15, De.1Q 0.40 
Mr. 31, Ap. 16Q 1.50 
Je. 20, Je. 10 X 2.00 


My. 31, Je.10 


St. Joseph Lead...... New York 474 #414 414 
ZINC 
Am. ZT. £8. ...;.. New York 29 244 24% 
Am. Z. L. & 8S. pfd... New York 90 85 85 
Butte Bs. s a0 New York 93 7} 7} 
Butte & Superior..... New York 15 1 if 12} 
Callahan Zn-Ld...... New York 4 3 33 
Consol.Lead&Zince ‘A’ St. Louis 16 15 15 
EFagle-Picher......... Cincinnati 19} 173 1723 
Eagle-Picher pfd..... Cincinnati bite Wee 102 
New Jersey Zn....... Y.Curb 225 217° 217 
Treadwell-Yukon..... Toronto 223 194 7) 23 
United Zinc.......... N. ¥Y.Curb *80 *75 *77 
Velow Pine: ......<.6:0.0% Los Angeles *42 *404 *42 
GOLD 
Alaska Juneau....... New York 4} 32 
NE LG ods wisi ore Toronto *47 = = *42 *45 
Barry-Hollinger...... Toronto *96 4 =*79 a 
Central Manitoba.... Toronto i533 1-98 4: 
Cresson Consol. G.... N. Y. Curb : H Py 
Dome Mines..... . .... New York ans 
Golden Cycle........ Colo. Springst! 2 68 os 
EST G | SER eens Toronto 13a I 13 ey 24 
Hollinger Consol... .. Toronto "15 14 15 


Homestake Mining. . 
Kirkland Lake....... 
Lake Shore ......... 
McIntyre Porcupine... 
So 


Tough-Oakes........ 
Vipond Cons......... 
Wright-Hargreaves... 





. New York 744 «72 72 


Toronto 2.00 1.82 2.00 
Toronto 23 70 22.75 23.55 
New York 26 26 26 
Colo.Springs 7*13} T*10  ... 
New York 0) 4% 40} 
Toronto 3.10 15 


Toronto i 30 10.20 11.33 
Los Angeles *35 *30 *35 
Toronto *304 *26 *27 
Toronto *58 8 *54 *55} 


Toronto 4.50 4.15 4.30 
GOLD AND SILVER 


0. 

Mr.31, Ap.20Q 0.25 
Q0 
0 


My.30, Ju.16FWo. 
Je.20, Je.25 M 0.50 


Je.1, Je.15 0.20 
Mayl, Je.1 Q 0.25 
Ap., 1927 0.02 
Fe.21-28 Am.Sh. 1.52 
Ja.17,Fe.1X 0.15 
Dec., 1926 0.02 


April, 1927 0. 
Ap.13, My.1 Q 0.05 








Carnegie Metals...... N. Y. Curb PN BORE ys oe-o'e osles so: 3e 6+ Eee 
Som; Q500tOR ss «2% bis - N.Y. Curb #31 PS Sek io ic ene es occa 
Dolores Esperanza.... N. Y. Curb 1} 14 14 July, 1923 0.05 
N.Y. Hond’s Rosario. N. Y. Curb 154 154 153 Ap.18, Ap.28 Q 0.50 
Premier Gold........ N. Y. Curb 23 24 2% Mr.15, Ap.4 0.08 
Tonopah Belmont.... N. Y. Curb 1} 14 14 Oc., 1925 0.05 
Tonopah Extension... N. Y. Curb *14 *14 ‘*14 Ap., 1925 0.05 
Tonopah Mining..... N. Y. Curb 4 “ 4 Mar.31,Ap.21SA0.073 
West End Consol..... N. Y. Curb *4 *4 *4 Mar., 1923 0.05 
Yukon Gold......... Boston Curb *61 *51 *61 June, 1918 0.02 
SILVER 
Beaver Consol....... Toronto 1.35 1.29 1.31 May, 1920 0.03 
Castle-Trethewey..... Toronto GR EN ON, or San Boia con eee 
COOMEIIOE 5 <.2 010 000.0 Toronto 4.95 4.90 4.95 ee 1924 0.124 
SS Sear Toronto *71 *64 =*68 , Mr.15 SA 0.04 
Lorrain Trout Lake.... Toronto ar ees *50 aa 1925 0.05 


Mining Corp. Can.... 
eer 


1000 


Toronto 3.53 3.35 3.40 
N. Y. Curb ao 4h 4) 


My.20, Je.13 SA 0. 125 
Mr.31, Ap.20Q 0.073 


Stock 


BOURIMERS. | 5 oo so cs 
Bingham Mines...... 
Bunker Hill & Sullivan 
Cardiff M. & M.. 

Chief Consol.. 
Consti'nMng. &Mill’ g. 
re 
Eureka Lily......... 
Federal M. &S...... 
Federal M. & S. pfd... 
Hecla Mining 














Exch. High Low Last Last Div. 
SILVER-LEAD 
New York 43 4 4 Ap., 1927 0.123 
Boston 47 452 47 Mr.22,Ap.5Q_ 1.00 
N.Y. Cah 2: Mes 1303 Ap.30, My.4MX0.75 
Salt Lu..e 5 75 Fen. 5, 1927 0.10 
Salt Lane 4.30 4.00 4.00 Ja. 10, Fel K 0.10 
Spokane *144 0 *7 SS. st 
Boston © ur *36 Dec. 13, Jan. 3, 0. 073 
Salt Lae 2135 2120 2. 20 aan 
New Yori. 13 Je., 1927 10.00 


New York 984 973 38 


I My. 25, C13 1.75 
N. Y. Curb 16 15g 16 


Highland-Surprise. ... —- *15 *13 PER: Ker re te oe 
Iron King oe Salt Lake ‘See ee, OD gad adie See 
Keystone ee Salt Lake T*25 #25 *25 Fe., 1926 0.073 
Lucky Jim.. : ; - Spokane "One: Oe SOR * ieee ae ae.) een 
Lucky Tiger-Com. Kansas City 8. 15tt7. 85 ... Je.7,Je.200MX 0.07 
Mammoth Mining... Salt Lake 1.45 De., 1926 . 2B 
INORG MANY. 6 5.6 ss 530s Salt Lake By. Bs Beene ere. 
PAPE VCO... 50s 6s New York 144 12} 423- Je: 15, JL.2 a 0.20 
Plutus Mining....... Salt Lake 11.75 1200... 10, Ap. 16Q 0.10 
Silver King Coal..... Salt Lake 12.37} 12.00 12. 00 wr. 20, Ap.2 80 25 
Silversmith.......... Spokane *183 *17  *17 > Oct., 1926 a” 0.02 
Strattons Mines...... Spokane Te ee, PP ib orcndenen ow pean 
Sunshine M. Co...... Spokane 1.50 1.40 1.50 Fe.10, Fe.20 0.10 
Tamarack-Custer.. .. Spokane *684 *55 *55 Sept., 1924 0.25 
Tintic Standard... . .. Salt Lake 15; 14% 14% Je. 18, Je. 30Q 0.36 
Utah-Apex. ......5.:. Boston 43 44 44 Oct., 1926 0.25 
IRON 
Bethlehem Steel...... New York 62} 58 58 Jl., 1924 1.25 
Cileveland-Cliffs Iron.. Cleveland 113 1104 111} Ap.13, Ap. 25.Q 1.00 
Colorado Fuel & Iron New York 75 673 68} May, 19 i 0.75 
Gt. North’n Iron Ore.. New York 224 21 21 Ap.9,Ap.30K 0.75 
Inland Steel......... New York 58 56 56 My. 15,Je.1 Q 0.624 
Republic I. & S.. New York 60 56 564 My.15,Je.1 Q 1.00 
Republi: I. & 8. pfd.. New York 107. 1062 (107. Je. 15, 31.2 Q 1.75 
Sloss-Sheffield S. &I.. New York 115 115 115 Je 9, Je.20Q 1.50 
Sloss-Snef S.&I. pfd.. . New York sae ai 115% Je. 20, Je.2Q 1.75 
J. 8. Steel .......... New York 1464 140§ 1402 My.31,Je.29 Q 1.75 
U.S. Steel, ofd....... New York 1422 142% 1422 Ap. ~ My. 29Q 1.75 
Virginia I. C. &C..... New York 152 143 143 Jan., 1.50 
Virginia I.C.&C. pfd.. New York 52 504 50} Je. ie Jl.2 SA 2.50 


DIAMONDS, PLATINUM, M, ALUMINUM, VANADIUM, TIN 


De Beers Consol... .. 
So. Am. G. & P. New.. 


Alum. Co. of Amer.... N 


Alum. Co. of Amer. pf. 
Vanadium Corp...... 
PatinoM.&E....... 


Ashestos Corp....... 
Asbestos Corp. pfd.... 


Freeport Texas... 
Terese Gell ........635.0 5: 


. New York 744 «65 


New York . ee 

N. Y. Curb 34 3} 
.¥. Curb 1872 165 163 
N. Y.Curb 110 1093 
New York 87; 80 


= July., 1927 1.45 


109} + 3.05.0 O 1.39 
80} My. I, My. 15Q 0.75 





New York 375 34 34 April, 1928 4s. 
ASBESTOS 
Montreal 33 323 33 Jan., 1926 1.50 
Montreal 93 93 38 Mr. 31, Ap. 16Q 1.75 
SULPHUR 


70 = (Jl.14,Au.1_ QX 1.75 


New York 71367 _(67_Je.1, Je.15Q 1.00 


MINING, SMELTING, REFINING AND GENERAL 


Amer. Metal. 


Amer. Met. pfd. 7% 
Amer. Sm. & Ref... . 
Amer. Sm. & Ref. pfd.. 
Consol. M. &S....... 
Newmont Mining.... 





New York 51 47 47 My.15, Je.1 0.75 

Amer. Metal, pfd. 8% New York 1142 «114 114. My.15, Je.1 1.50 
New York pica! scapes 125 My.15, Je.1 1.75 

. New York 2094 189} 1894 Ap.13, My.! Q 2.00 

New York 134; 133% 134) My. 4, Jn. 1 Q 1.75 

Montreal 268; 268 268 Je.30, Jl.16 SAX 6.25 

N. Y.Curb 1853 169 169 My. 31, Ap.16Q 1.00 


U.S.Sm. R.& M..... New York 52 47 47 


U.S. Sm. R.&M. pfd... 


Ap.5, Ap.14 Q 0.873 


New York 544 53§ 54 Ap.5, Ap.l4 Q 0.873 


*Cents per share. tBidSor asked. Q, Quarterly. Ap Annual. SA, Semi-annually. 


M, Monthly. 


FW, four weeks. K, irregular. 


I, Initial. X, Includes extra. The 


first. date given is that of the closing of the books; the second that of the pay- 


ment of the dividend. 


Boston quotations courtesy Boston Stock Exchange; Toronto quotations 


those of the Standard 


Stock Exchange of Toronto, by courtesy of Arthur E. 


Moysey & Co.; Spokane, Pohlman Investment Co.; Salt Lake, J. A. Hogle & 


Co.; Colorado Springs, 


Colo., Henry Sachs. 


LONDON QUOTATIONS—WEEK ENDED May 29, 1928 Last Div. 






Name High Low Last Date Amount 
Alaska Mexican ($5)............ 37/6 37/— 37/6 
Alaska Treadwell ($25)......... 147/6 144/6 145/6 Nov., 1926 4 (d) 
Aramayo Mines (25 frs.)........ 67/6 67/— 67/6 May, 1928 5 p.c. (t) 
Burma Corpn. (10 rupees)....... 14/14 13/9 14/— Jan., 1928 6 annas* 
Bwana M’ Kubwa (5s).... A 4/9 4/45 4/74 
Camp Bird Go).. .....:0...500 4/104 4/6 Aa ang 1928 163 p.c. 
Be COPD 6 ne :prediaoe a 5/3 4/6 5/3 Nov., 1924 24p.c.* 
Frontino & Bolivia (£1)......... 14/6 14/— 14/6 Jan., 1928 5 p.c. 
Mexican Corpn.(£1)..........+. 11/10311/3 11/6 
Mexico Mines of El Oro (£1)..... eel 37/6 40/— Dec., 1926 323p.c.* 
eS eer a "Or vs Feb., 1928 7} p.c. 
N’Changa Copper Mining........ _- 
Oroville Dredging (£1).......... 4/\4 4/—. 4/14 Dec., 1923 32p.c. 
Rhodesian Congo Border ( £1).. 23/14 21/3 22/6 ; 
St. John del Rey (£1)........... 11/4 11/3 11/3 April, 1928 ae 
San Francisco Mines (10s)...... . 299 28/6 29/3 Jan., 1928 25s. 
Santa Gertrudis (£1)......... ~-. 17/14 16/44 16/6 Jan., 1928 74p.c. 
Reticwe (ia GD «os osc cscsecwe 14/73 12/9 13/9 April, 1917 64 p.c. 
S. Amer. Copper (2s.).........++ 3/3 2/104 3/14 Nov., 1917 75p.c. 
Tansespiice CL) j ..< oo. 6:5.0i5 066 66/3 6276 61/5 Aug., 1927 7}p.c. 
Union Miniere de Haut-Katanga 

III on i 6crovsp an axtonne 8,713 8,592 8,700 July, 1927 182.60 (f) 


*Free of British income tax. 
gian frs. and free of taxation. §U.S 


Swiss francs and plus 15 p. c. bonus. fBel- 
. Dollars. 
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